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ALPHA-2/DELTA GENE 



FIELD OF THE rNNf^ENTION 



The present invention relates to novel genes and polypeptides derived and 
identified therefrom encoding polypeptides related to the alpha-2-delta ("a25") 
protein that is a subunit of the voltage-sensitive calcium channel. In particular, 
three human novel genes and polypeptides derived and identified therefrom 
encoding three human polypeptides related to the a26 protein are disclosed. The 
invention also describes vectors and host cells comprising the novel genes. The 
invention also describes methods for using the novel genes, polypeptides, and 
antibodies specifically targeting the polypeptides in the detection of genetic 
alterations of the gene, subcellular localization of the polypeptide, gene therapy 
applications, diagnostics for syndromes associated with altered a25 expression, 
such as neurological diseases and disorders, diabetes, cancer, and other diseases 
associated with a25 expression, and binding assays in connection with chemical 
databases, specifically, development of proprietary screening strategies for 
molecules which modify a25 protein activity. 



BACKGROUND OF THE INVENTION 
The voltage activated calcium channels ("VSCCs") of vertebrates have 
been shown to be involved in a variety of different physiological processes 
including muscle contraction, insulin release from the pancreas, and 
neurotransmitter release in the nervous system (Greenberg D. Annals of 
Neurology . 1997;42:275-82; Catterall W.A., Trends in Neurosciences, 
1993;16:500-506; Catterall W., Epstein P.N.. Diabetoloeia. 35(Suppl 2:S23-33) 
1992; Birnbaumer L., et al.. Neuron. . 1994: 13; Rorsman P., et al., Diabete. 
Metab. . 1994;20:138-145). 

VSCCs are most highly expressed m excitable tissues including brain, 
skeletal muscle, and heart. They are multiprotein complexes composed of a 



wo 00/20450 



PCT/US99/23519 



-2- 

central al pore-forming subunit variably associated with beta, gamma, and/or an 
a25 subunit. Nine different functional classes of VSCCs have been described, 
based on biophysical and pharmacological studies. These functional classes are 
mainly determined by the al subunit composition. The beta, gamma, and a25 
subunits modulate channel function, affecting the kinetics of activation and 
inactivation, voltage-dependence, peak amplitude, and ligand binding. Walker N., 
Wa^rH M Trends in N euro sciences . 1998;21(4): 148-154. 

A number of compounds useful in treating various diseases in animals, 
including humans, are thought to exert their beneficial effects by modulating 
functions of voltage-dependent calcium channels. Many of these compounds bind 
to calcium channels and alter cellular calcium flux in response to a depolarizing 
signal. However, a lack of understanding of the structure of channel subunits and 
the genes that code for them has hampered scientists both in discerning the 
pharmacology of compounds that interact with calcium channels and in the ability 
to rationally design compounds that will interact with calcium channels to have 
desired therapeutic effects. The lack of understanding is due in part to the fact that 
it has not been possible to obtain the large amounts of highly purified channel 
subunits that are required to understand, at the molecular level, the nature of the 
subunits and their interactions with one another, with the cell membranes across 
which the channels allow calcium ions to pass, with calcium and other ions, and 
with low molecular weight compounds that affect channel function. 

Further, the lack of information on genes that code for calcium channel 
subunits has prevented the understanding of the molecular properties of the 
mature calcium channel subunits and their precursor proteins (i.e., the mature 
subunits with signal peptides appended to the amino-terminus) and the regulation 
of expression of calcium channel subunits. An understanding of these properties, 
and of how expression of calcium channel subunits genes is regulated, may 
provide the basis for designing therapeutic agents which have beneficial effects 
through affecting calcium channel function or concentration. Furthermore, the 
availability of sequences of genes coding for calcium channel subunits would 
make possible the diagnosis of defects, which might underlie a number of 
diseases, in genes coding for such subunits. 
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Expression experiments in Xenopus oocytes have demonstrated that m 
order to produce fully functional calcium channels, the al and a25 subunits must 
both be expressed. Absence of the a25 subunit results in a nonfunctional channel, 
even though the al subunit, through which ions flow, is fully expressed. Indeed, 
not only the ion flux through these channels, but the pharmacological properties of 
the al are different in the absence of the a25 subunit. The a25 subunit, therefore, 
is a critical component of VSCCs and one that must be studied if one is to better 
characterize VSCC function. 

A detailed understanding of VSCC operation is beginning to reveal some 
mechanisms for interceding in the progression of diseases associated with 
abnormal VSCC functions. US Patent No. 5,618,720, which issued April 8, 1997, 
references al and a25 subunits and the polynucleotide sequences that encode the 
subunits. The publication, however, does not disclose any additional a26 subunits 
and in light of the importance of the a25 subunit, it can be understood that the 
identification and characterization of new a25 subunits and the genes encoding 
these subunits would advance molecular genetic and pharmacological studies to 
understand the relations between the structure and the function of VSCCs. 

Also, a further understanding of the biochemical mechanisms behind these 
subunits and their effect on mammals may lead to new opportunities for treating 
and diagnosing diseases related to abnormal (high or low) VSCC operation. 
Stated another way, a better understanding of the molecular mechanisms of VSCC 
operation will allow improved design of therapeutic drugs that treat diseases 
related to abnormal VSCC expression, and specifically abnormal a25 expression. 

The cDN As, oligonucleotides, peptides, antibodies for the a25 proteins, 
which are the subject of this invention, provide a plurality of tools for studying 
VSCC operations in various cells and tissues and for diagnosing and selecting 
inhibitors or drugs with the potential to intervene in various disorders or diseases 
in which altered a25 expression is implicated. Such disease states affected 
include epilepsy and other seizure-related syndromes, migraine, ataxia and other 
vestibular defects (for review, Terwindt, GM et. Al., Eur J Hum Genet 1998 Jul- 
Aug; 6(4).297-307) , chronic pain (Backonja M, JAMA 1998 Dec 
2;280(21):1831-6), mood, sleep interference ( Rowbotham M, JAMA 1998 Dec 
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2;280(21). 1837-42) , anxiety (Singh et al., Psychopharmocology 1996 Sep. 
127(1): 1-9), ALS (Mazzini L et. Al., J Neurol Sci 1998 Oct, 160 Suppl 1.S57- 
63), multiple sclerosis (Metz L, Semin Neurol 1998;18(3):389-95), mania (Erfurth 
A, et al., J Psychiatr Res 1998 Sep-Oct;32(5):261-4), tremor (Evidente VG, et al., 

5 Mov Disord 1998 Sep;13(5):829-3 1), parkinsonism (Olson WL, et al.. Am J Med 

1997 Jan;102(l):60-6) substance abuse/addiction syndromes (Watson, WP et al.. 
Neuropharmacology 1997 Oct;36(10):1369-75). depression, and cancer, since at 
least one a25 gene is located in a region of the genome which is thought to harbor 
an important tumor suppressor gene (Kok K., et al., Adv Cancer Res 1997;71:27- 

10 92). 

The a25 gene is also thought to play a part in proliferative diseases other 
than cancer, such as inflammation. Treatment with compounds which bind to 
alb lead to changes in the signal transduction mechanism of certain proteins. 
This includes altered levels of MEK (eg, MEKl and MEK2) which activates the 
1 5 MAP kinase. Inhibitors of MEK appear to mimic the analgesic activities 

associated with the binding of gabapentin to a25. Activation of MAP kinase by 
mitogens appears to be essential for proliferation, and constitutive activation of 
this kinase is sufficient to induce cellular transformation. 

20 SUMMARY OF THE INVENTION 

While the al subunit is known to be coded for by 9 genes, the beta subunit 
by 4 genes, and the gamma subunit by 2 genes, previously only two human a25 
genes were known: "a26-A (cDNA Accession No. M76559. 1 and protein 
Accession No. P54289.1) and a26-B (cDNA SEQ ID NO 1 and protein SEQ ID 
25 NO 2). The a25-A gene codes for at least five different splice variants which 

show tissue-specific expression (Angelotti T.. Hoffman F., FEBS, 1996;397:331- 
337). Translation of the a25-A gene produces a polypeptide which is post- 
translationally cleaved into the a2 and the 5 subunits. A2 and 6 are then joined by 
disulfide bonds (De Jongh K., JBC, 1990;265(25):14738-14741; Jay S., JBC. 
30 1991;266(5):3287-3293). A2 is thought to be completely extracellular and is 

heavily glycosylated, while 6 probably forms a single transmembrane domain 
with five intracellular amino acids at its c-terminus (Brickley K., ffiSS, 
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1995;364:129-133). This transmembrane domain anchors the protein to the 
membrane. A25-B is related to a26-A and is available in the public database, 
GENBANK. 

The inventors, however, have discovered the existence of two new human 
5 a25 genes, hereinafter referred to as "a25-C", and "a25-D"genes (gene names 
CACNA2C and CACNA2D). The present invention, therefore, relates to the 
isolation of polynucleotide sequences which identify and encode novel a25- 
related proteins (preferably a25-C and a25-D proteins) that are expressed in 
various cells and tissues, both the polynucleotide sequences for the full length 
1 0 genes and any splice variants and their encoded proteins. The polynucleotide 

sequences are identified in SEQ ID NOS 3-4 and the amino acid sequences of the 
a25 proteins encoded by the three novel genes are set forth in SEQ ID NOS 5-6. 

The invention also concerns a purified or isolated nucleic acid comprising 
at least 20 consecutive nucleotides of the nucleotide sequences SEQ ID NOS 3-4, 
15 or a nucleotide sequence complementary thereto. 

A26-C protein of SEQ ID NO 5 is 28% identical and 48% similar at the 
protein level to a26-A protein. A25-C protein is 28% identical and 47% similar 
to a25-B. A25-C gene of SEQ ID NO 3 contains a mapped marker (known as an 
STS) within its nucleotide sequence which has been mapped to human 
20 chromosome 3p21 . 1 . This region of the human genome is thought to harbor an 

important tumor suppressor gene, thus a26-C gene is a candidate tumor 
suppressor gene (Kersemaekers AM, et al., Br J Cancer 1998;77(2); 192-200). 

A25-D protein of SEQ ID NO 6 is 28% identical and 47% similar at the 
protein level to a26-A protein. A26-D protein is 28% identical and 46% similar 
25 to a26-B protein. A25-D gene of SEQ ID 4 maps to a previously published 

cosmid contig on human chromosome 12pl3.3. 

The unique full length polynucleotides of the present invention were 
initally discovered by mining the genbank database for sequences with homology 
to a25, by utilizing knovm nucleotide sequences and various methods known in 
30 the art, including tools provided by Compugen Systems Ltd See Sequence 

Analysis Primer by Michael Gribskkov, John Devereux, Oxford University Press. 
1994. After identification of expressed sequenced tags (ESTs) and fiill-length 
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sequences related to oc25-A, cloning methods were used to obtain, in hand, full- 
length sequences for a26-C and a25-D, see Examples 1, 2 and 3. In short, an 
arrayed human, kidney cDN A library obtained from Origene, was screened by 
PCR, using oligonucleotide primers derived from the database sequences. Clones 
identified from the library screen were sequenced by standard methods for 
verification. A summary of the sequencing information is provided in Example 3. 

Analysis of the cloned sequences for a26-B, a25-C, and a26-D led to the 
identification of a conserved domain and of a number of splice variants. The 
conserved domain is known as a vonWillebrand factor A3 domain ( Huizinga, EG, 
et. al, Structure 1997, Sept 15;5(9):1 147-56). This domain has been described in 
a large number of proteins and is thought to mediate cell adhesion. Interesting 
splice-variants of a25-C and a25-D were also identified. These variants result in 
a c-terminal truncation of the respective protein sequences. Truncation of the c- 
terminus may lead to the production of a soluble, secreted a25-C or a25-D 
protein with new functions beyond that previously described for a28. 

The ot25 proteins are of interest because they play an important role in 
many disease states. In one example, a25-A has been shown to be a high-affinity 
binding target of the anti-convulsant drug gabapentin (NEURONTIN) (Gee N., 
3BC 1996;271:5768-5776). This property of the a25-A protein has the potential 
to have profound physiological effects. Thus, by regulating the levels or activities 
of a25-C and/or a25-D protein, or by modulating their function, desirable 
physiological effects may be obtained. Such effects may be used to treat a variety 
of diseases involving abnormal expression of a25 or the abnormal expression of 
VSCCs (i.e., disease states include, but are not limited to epilepsy, chronic pain, 
anxiety, diabetes, ALS, mania, cancer, tremor, parkinsonism, migraine, ataxia, 
mood, sleep interference, depression, multiple sclerosis, inflammation). 

The rationale for the therapeutic use of qc25-C and/or a25-D proteins to 
design or discover treatment for these diseases is based upon the fact that 
gabapentin has been successfully used for treating epilepsy, chronic pain, and 
ALS, and has implications for use in the treatment of mania, tremor, 
parkinsonism, migraine, ataxia, mood, inflammation, sleep interference, and/or 
multiple sclerosis). Gabapentin is known to bind to ot25-A with high affinity and 
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this binding is thought to represent the mechanism of action of gabapentin. 
Therefore, gabapentin and/or other compounds which bind to a25-C and/or a25- 
D proteins may have similar, or related, therapeutic effects to the effects seen with 
gabapentin. Also, compounds which are known to have therapeutic effects on 
calcium channels are regulated in their affinity by the presence of a26. Thus, 
pharmacological or genetic approaches to alleviating this deficiency will have a 
major impact on the diseases described above. 

One aspect of the invention is to provide purified a25-C and/or ot25-D 
proteins. The purified proteins may be obtained from either recombinant cells or 
naturally occurring cells. The purified a26-C and/or a25-D proteins of the 
invention may be mammalian in origin. Primate, including human-derived a25-C 
and/or a26-D proteins, are examples of the various proteins specifically provided 
for. The invention also provides allelic variants and biologically active 
derivatives of naturally occurring a25-C and/or a25-D proteins. 

Another aspect of the invention is to provide polynucleotides encoding the 
a25-C and/or a25-D proteins of the invention and to provide polynucleotides 
complementary to polynucleotide coding strand. The polynucleotides of the 
invention may be used to provide for the recombinant expression of a26-C and/or 
CX25-D proteins. The polynucleotides of the invention may also be used for 
genetic therapy purposes so as to 1) treat diseases which may result from 
alterations of a25-C and/or a25-D genes or from alterations of cellular pathways 
involving a25-C and/or a25-D, 2) test for presence of a disease, or susceptibility 
to a disease, due to alterations or deletions in a25-C and/or a25-D, 3) analyze or 
alter the subcellular localization of the a25-C and/or a25-D polypeptide, 4) done 
or isolate discrete classes of RNA similar to a26-C and/or a25-D genes, 5) 
express discrete classes of RNA in order to alter the levels of a26-C and/or a25-D 
genes. 

The invention also relates to oligonucleotide molecules useful as probes or 
primers, wherein said oligonucleotide molecules hybridize specifically with any 
nucleotide sequence comprising or related to the a25-C and/or a25-D genes, 
particularly the sequences of SEQ ID NOS 3-4. These oligonucleotides are useful 
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either as primers for use in various processes such as DN A amplification and 
microsequencing or as probes for DNA recognition in hybridization analyses. 

A nucleic acid probe or primer according to the invention comprises at 
least 8 consecutive nucleotides of a polynucleotide of SEQ ID NOS 3-4, 
preferably from 8 to 200 consecutive nucleotides, more particularly from 10, 15, 
20 or 30 to 100 consecutive nucleotides, more preferably from 10 to 90 
nucleotides, and most preferably from 20 to 80 consecutive nucleotides of a 
polynucleotide of SEQ ID NOS 3 or 4. Preferred probes or primers of the 
invention comprise the oligonucleotides selected from the group consisting of the 
oligonucleotides set forth in the examples below. 

The invention also concerns a method for the amplification of a region of 
the a25-C and/or a25-D genes. The method comprises the step of 
contacting a test sample suspected of containing the desired a26-C and/or a25-D 
sequence or portion thereof vs^ith amplification reaction reagents, comprising a 
pair of amplification primers such as those described above, the primers being 
located on either side of the a26-C and/or a26-D nucleotide region to be 
amplified. The method may further comprise the step of detecting the 
amplification product. For example, the amplification product may be detected 
using a detection probe that can hybridize v^ith an internal region of the amplified 
sequences. Alternatively, the amplification product may be detected with any of 
the primers used for the amplification reaction themselves, optionally in a labeled 
form. 

The invention also concerns diagnostic kits for detecting the presence of at 
least one copy of a a25-C and/or a25-D DNA in a test sample, said kits 
containing a primer, a pair of primers or a probe according to the invention. 

In a first embodiment, the kit comprises primers such as those described 
above, preferably forward and reverse primers which are used to amplify the a26- 
C and/or a26-D gene or a fragment thereof 

In a second embodiment, the kit comprises a hybridization DNA probe, 
that is or eventually becomes immobilized on a solid support, which is capable of 
hybridizing with the ot25-C and/or ot25-D gene or a fragment thereof The 
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techniques for immobilizing a nucleotide primer or probe on a solid support are 
well-known to the skilled person. 

The kits of the present invention can also comprise optional elements 
including appropriate amplification reagents such as DNA polymerases when the 
kit comprises primers, reagents useful in hybridization reactions and reagents 
useful to reveal the presence of a hybridization reaction between a labeled 
hybridization probe and the a25-C and/or a25-D gene. 

Another aspect of the invention is to provide antibodies capable of binding 
to a25-C and/or a25-D proteins of the invention. The antibodies may be 
polyclonal or monoclonal. The invention also provides methods of using the 
subject antibodies to detect and measure expression of oc26-C and/or a25-D 
proteins either in vitro or in vivo, or for detecting proteins that interact with a25-C 
and/or a25-D proteins, or molecules that regulate any of the activities of oc26-C 
and/or oc26-D proteins. 

Another aspect of the invention is to provide assays for the detection of 
proteins that interact with a25-C or a25-D using genetic approaches. A preferred 
embodiment involves the use of yeast two-hybrid approaches for this screening. 
(Bartcl and Fields, The Yeast Two-Hybrid System, Oxford University Press, 
1997) 

Another aspect of the invention is to provide assays for the detection or 
screening of therapeutic compounds that interfere with, or mimic in any way, the 
interaction between a25-C and/or a25-D proteins and ligands that bind to a25-C 
and/or oc25-D proteins. 

In a first embodiment, such a method for the screening of a candidate 
substance comprises the following steps : 

a) providing a polypeptide comprising the amino acid sequence of SEQ ID NO 
5 and/or 6, or a peptide fi-agment or a variant thereof; 

b) obtaining a candidate substance; 

c) bringing into contact said polypeptide with said candidate substance; and 

d) detecting the complexes formed between said polypeptide and said 
candidate substance. 
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in one embodiment of the screening method defined above, the complexes 
formed between the polypeptide and the candidate substance are further incubated 
in the presence of a polyclonal or a monoclonal antibody that specifically binds to 
the oc25-C and/or a25-D protein of the invention or to the peptide fragment or 
variant thereof 

The candidate substance or molecule to be assayed for interacting with the 
a25-C and/or oc25-D polypeptide may be of diverse nature, including, without 
being limited to, natural or synthetic organic compounds or molecules of 
biological origin such as polypeptides. 

In another embodiment of the present screening method, increasing 
concentrations of a substance competing for binding to the a25-C and/or a25-D 
protein with the considered candidate substance is added, simultaneously or prior 
to the addition of the candidate substance or molecule, when performing step c) of 
said method. By this technique, the detection and optionally the quantification of 
the complexes formed between the a26-C and/or a26-D protein or the peptide 
fi"agment or variant thereof and the candidate substance or molecule to be 
screened allows the one skilled in the an to determine the affinity value of said 
substance or molecule for said a25-C and/or a25-D protein or the peptide 
fragment or variant thereof 

The invention also pertains to kits useful for performing the hereinbefore 
described screening method. Preferably, such kits comprise a a25-C and/or a25-D 
protein having the amino acid sequence of SEQ ID NO 5 and/or 6 or a peptide 
fragment or a variant thereof, and optionally means useful to detect the complex 
formed between the a25-C and/or a25-D protein or its peptide fragment or variant 
and the candidate substance. In a preferred embodiment the detection means 
consist in monoclonal or polyclonal antibodies directed against the a25-C and/or 
a25-D protein or a peptide fragment or a variant thereof 

The assays of the invention therefore comprise the step of measuring the 
effect of a compound of interest on binding between a26-C and/or a26-D protein 
and the ligands that bind to a25-C and/or a25-D proteins. Binding may be 
measured in a variety of ways, including the use of labeled gc25-C and/or a25-D 
protein or labeled ligands. These ligands may include, but are not limited to. 
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neutral alpha-amino acids, which have been shown to bind to a25-A, or 
therapeutic compounds such as gabapentin or related analogues. 

Another aspect of the invention is to provide assays for the discovery of 
proteins that interact directly or indirectly with a26-C and/or a25-D proteins. The 
assays of the invention comprise a method for detecting such interactions in cells, 
or in biochemical assays. These interactions may be detected in a variety of ways, 
including the use of the cDNA encoding a25-C and/or a26-D proteins, or a25-C 
and/or ot25-D proteins themselves, or fragments or modifications thereof. The 
assays may also comprise a method for detecting the interaction between ot25 
subunits and other subunits of the calcium channel, such as al subunits. These 
assays may involve measuring the interaction between the proteins directly, or 
assaying the activity of a fiilly assembled calcium channel. 

Before the present sequences, polypeptides, methods for making and using 
the invention are described, it is to be understood that the invention is not to be 
limited only to the particular sequences, polypeptides and methods described. The 
sequences, polypeptides and methodologies may vary, and the terminology used 
herein is for the purpose of describing particular embodiments. The foregoing is 
not intended and should not be construed as limiting the invention in any way 
since the scope of protection will ultimately depend upon the claims. Unless 
defmed otherwise, all technical and scientific terms used herein have the same 
meaning as is commonly understood by one of skill in the art to which this 
invention belongs. All U.S. patents and all publications mentioned herein are 
incorporated in their entirety by reference thereto. 



BRIEF DESCRIPTION OF THE INVENTION 

Figure 1 : Fine-mapping of a25-B to mouse chromosome 9 
Figure 2: Human a25-B tissue distribution 

Figure 3: [3H] gabapentin binding activity by human a25-B in transiently 

transfected COS7 
Figure 4: Human a25-C tissue distribution 
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DETAILED DESCRIPTION OF THE INVENTION 

Within this application, unless otherwise stated, the techniques utilized 
nnay be found in any of several well-known references such as: Molecular 
Cloning: A Laboratory Manual (Sambrook, et al., 1989, Cold Spring Harbor 
5 Laboratory Press), Gene Expression Technology (Methods in Enzymology, Vol. 

185, edited by D. Goeddel, 1991. Academic Press, San Diego, CA), "Guide to 
Protein Purification" in Methods in Enzymology (M P. Deutshcer, ed., (1990) 
Academic Press, Inc.); PCR Protocols: A Guide to Methods and Applications 
(Innis, et al. 1990. Academic Press, San Diego, CA), Culture of Animal Cells: A 

10 Manual of Basic Technique, l"^"^ Ed (R.I. Freshney. 1987. Liss, Inc. New York, 

NY), and Gene Transfer and Expression Protocols^ pp. 109-128, ed. E.J. Murray, 
The Humana Press Inc., Clifton, N.J.) Sequence Analysis Primer (Gribskov, et al., 
1994, Oxford University Press). 

In one aspect, the present invention provides novel isolated and purified 

15 polynucleotides, hereinafter referred to as alpha-2-delta-C and alpha-2-delta-D 

("a25-C", "a25-D") genes, encoding oc25-C and a25-D proteins, wherein the 
polynucleotide sequences are substantially similar to those shown in SEQ ID NOS 
3-4 and the polypeptide sequences are substantially similar to those shown in SEQ 
ID NOS 5-6. The terms "a25-C" and "a25-D" are used broadly herein. Unless 

20 noted otherwise, the terms "a25-C" and "a25-D" include any natural mammalian- 

derived form of oc26-C and ot26-D and the like. It is preferred that the terms a26- 
C and ol26-D include all mammals, including but not limited to primates and 
humans. 

The polynucleotides provided for may encode complete a25-C and/or 
25 a25-D proteins or portions thereof The polynucleotides of the invention may be 

produced by a variety of methods including in v/Yro_chemical synthesis using well 
known solid phase synthesis technique, by cloning or combinations thereof The 
polynucleotide of the invention may be derived from cDNA or genomic libraries. 
Persons of ordinary skill in the art are familiar with the degeneracy of the genetic 
30 code and may readily design polynucleotides that encode a25-C and/or Gt25-D 

proteins that have either partial or polynucleotide sequence homology to naturally 
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occurring polynucleotide sequences encoding a25-C and/or a25-D proteins. The 
polynucleotides of the invention may be single stranded or double stranded. 
Polynucleotide complementary to polynucleotides encoding a25-C and/or a25-D 
proteins are also provided. 

Polynucleotides encoding an a25-C or a25-D protein can be obtained 
from cDNA libraries prepared from tissue believed to possess a25-C and/or a25- 
D protein or mRNA and to express it at a detectable level For example, a cDNA 
library can be constructed by obtaining polyadenylated mRNA from a cell line 
known to express a25-C and/or a25-D protein, and using the mRNA as a 
template to synthesize double stranded cDNA. 

Libraries, either cDNA or genomic, are screened with probes designed to 
identify the gene of interest or the protein encoded by it. For cDNA expression 
libraries, suitable probes include monoclonal and polyclonal antibodies that 
recognize and specifically bind to an a26-C or a25-D protein. For cDNA 
libraries, suitable probes include carefully selected oligonucleotide probes 
(usually of about 20-80 bases in length) that encode known or suspected portions 
of an oc25-C or a26-D protein from the same or different species, and/or 
complementary or homologous cDNAs or fragments thereof that encode the same 
or a similar gene, and/or homologous genomic DNAs or fragments thereof 
Screening the cDNA or genomic library with the selected probe may be conducted 
using standard procedures as described in Chapters 10-12 of Sambrook et al., 
Molecular Cloning: A Laboratory Manual , New York, Cold Spring Harbor 
Laboratory Press, 1989). 

A preferred method of practicing this invention is to use carefully selected 
oligonucleotide sequences to screen cDNA libraries from various tissues. The 
oligonucleotide sequences selected as probes should be sufficient in length and 
sufficiently unambiguous that false positives are minimized. The actual 
nucleotide sequence(s) is/are usually designed based on regions of an a25 protein 
that have the least codon redundance. The oligonucleotides may be degenerate at 
one or more positions. The use of degenerate oligonucleotides is of particular 
importance where a library is screened from a species in which preferential codon 
usage is not known. 
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The oligonucleotide must be labeled such that it can be detected upon 
hybridization to DNA in the library being screened. The preferred method of 
labeling is to use ATP (e.g., T32P) and polynucleotide kinase to radiolabel the 5' 
end of the oligonucleotide. However, other methods may be used to label the 
oligonucleotide, including, but not limited to, biotinylation or enzyme labeling. 

cDNAs encoding a25 proteins can also be identified and isolated by other 
known techniques of recombinant DNA technology, such as by direct expression 
cloning or by using the polymerase chain reaction (PGR) as described in U.S. 
Patent No. 4,683,195, in section 14 of Sambrook, et al . , Molecular Cloning: A 
Laboratory Manual , second edition. Cold Spring Harbor Laboratory Press, New 
York, 1989, or in Chapter 1 5 of Current Protocols in Molecular Biology, Ausubel 
et al. eds.. Green Publishing Associates and Wiley-Interscience 1991. This 
method requires the use of oligonucleotide probes that will hybridize to DNA 
encoding an a25-C and/or a25-D protein. 

As defined herein, "substantially similar" includes identical sequences, as 
well as deletions, substitutions or additions to a DNA, RNA or protein sequence 
that maintain any biologically active portion thereof of the protein product and 
possess any of the conserved motifs. This includes, but is not limited to, any 
splice variants of ot25-C and/or a25-D which are found to exist. Preferably, the 
DNA sequences according to the invention consist essentially of the DNA 
sequence of SEQ ID NOS 3-4. These novel purified and isolated DNA sequences 
can be used to direct expression of the a25-C and/or a25-D protein and for 
mutational analysis of a26-C and/or a25-D protein function. 

Mutated sequences according to the invention can be identified in a routine 
manner by those skilled in the art using the teachings provided herein, and 
techniques well known in the art. 

In a preferred embodiment, the present invention comprises a nucleotide 
sequence that hybridizes to the nucleotide sequence shown in SEQ ID NOS 3-4 
under high stringency hybridization conditions. As used herein, the term "high 
stringency hybridization conditions" refers to hybridization on a filter support at 
65^C in a low salt hybridization buffer to the probe of interest at 2 x 10^ cpm/|ig 
for between about 8 hours to 24 hours, followed by washing in 1% SDS, 20 mM 
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phosphate buffer and 1 mM EDTA at 65°C, for between about 30 minutes to 4 
hours. In a preferred embodiment, the low salt hybridization buffer comprises 
between, 0.5-10% SDS, and 0.05M and 0.5 M sodium phosphate. In a most 
preferred embodiment, the low salt hybridization buffer comprises, 7% SDS, and 
0.1 25M sodium phosphate. 

As known in the art, numerous equivalent conditions may be employed to 
comprise either low or high stingency conditions. Factors such as the length and 
nature (DNA, RNA, base composition) of the sequence, nature of the target 
(DNA, RNA, base composition, presence in solution or immobilization, etc.), and 
the concentration of the salts and other components (e.g., the presence or absence 
of formamide, dextran sulfate and/or polyethylene glycol) are considered and the 
hybridization solution may be varied to generate conditions of either low or high 
stringency different from, but equivalent to, the above listed conditions. 

The term "stringent conditions", as used herein, is the "stringency" which 
occurs within a range from about Tm-5''C (5°C below the melting temperature 
(Tm) of the probe) to about lO'^C to 25°C below Tm. As will be understood by 
those of skill in the art, the stringency of hybridization may be altered in order to 
identify or detect identical or related polynucleotide sequences. 

The polynucleotides of the invention have a variety of uses, some of which 
have been indicated or will be addressed in greater detail, infra. The particular 
uses for a given polynucleotide depend, in part, on the specific polynucleotide 
embodiment of interest. The polynucleotides of the invention may be used as 
hybridization probes to recover a25-C and/or a25-D proteins from genetic 
libraries. The polynucleotides of the invention may also be used as primers for 
the amplification of a25-C and/or a25-D protein encoding polynucleotides or a 
portion thereof through the polymerase chain reaction (PGR) and other similar 
amplification procedures. The polynucleotides of the invention may also be used 
as probes and amplification primers to detect mutations in a25-C and/or cx25-D 
protein encoding genes that have been correlated with diseases, particularly 
diseases related to an altered function for a25-A protein. Including, but not 
limited to, those diseases stated above. 
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The invention also provides a variety of polynucleotide expression vectors, 
comprising oc26-C and/or a26-D, or a sequence substantially similar to it 
subcloned into an extra-chromosomal vector. This aspect of the invention allows 
for in vitro expression of the a25-C and/or a25-D gene, thus permitting an 
analysis of oc25-C and/or a25-D gene regulation and a25-C and/or a25-D protein 
structure and function. As used herein, the term "extra-chromosomal vector" 
includes, but is not limited to, plasmids, bacteriophages, cosmids, retroviruses and 
artificial chromosomes. In a preferred embodiment, the extra-chromosomal 
vector comprises an expression vector that allows for a25-C and/or a25-D protein 
production when the recombinant DNA molecule is inserted into a host cell. Such 
vectors are well known in the art and include, but are not limited to, those with the 
T3 or T7 polymerase promoters, the SV40 promoter, the CMV promoter, or any 
promoter that either can direct gene expression, or that one wishes to test for the 
ability to direct gene expression. 

In a preferred embodiment, the subject expression vectors comprise a 
polynucleotide sequence encoding an oc25-C and/or a25-D protein in functional 
combination with one or more promoter sequences so as to provide for the 
expression of the a25-C and/or a25-D protein (or an anti-sense copy of the 
sequence suitable for inhibition of expression of an endogenous gene). The 
vectors may comprise additional polynucleotide sequences for gene expression, 
regulation, or the convenient manipulation of the vector, such additional 
sequences include terminators, reporters, enhancers, selective markers, packaging 
sites, and the like. Detailed description of polynucleotide expression vectors and 
their use can be found in, among other places Gene Expression Technology: 
Methods in Enzvmologv Volume 185 Goeddel ed, Academic Press Inc., San 
Diego, CA (1991), Protein Expression in Animal Cells Roth ea.. Academic Press, 
San Diego, CA(1994). 

The polynucleotide expression vectors of the invention have a variety of 
uses. Such uses include the genetic engineering of host cells to express oc25-C 
and/or a26-D proteins. In a further aspect, the present invention provides 
recombinant host cells that are stably transfected with a recombinant DNA 
molecule comprising a25-C and/or a25-D subcloned into an extra-chromosomal 
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vector. The host cells of the present invention may be of any type, including, but 
not limited to, bacterial, yeast, mammalian cells, and Xenopus oocytes. 
Transfection of host cells with recombinant DNA molecules is well known in the 
art (Sambrook et al., Molecular Cloning, A Laboratory Manual, 2"^ ed,. Cold 
Spring Harbor Press, 1989) and, as used herein, includes, but is not limited to 
calcium phosphate transfection, dextran sulfate transfection, electroporation, 
lipofection and viral infection. This aspect of the invention allows for in vitro and 
in vivo expression of oc25-C and/or ot25-D and its gene product, thus enabling 
high-level expression of ct26-C and/or a25-D protein. In a further aspect of the 
invention the RNA molecules containing a25-C or a26-D can be injected into 
Xenopus oocytes along with other calcium channel subunit clones and calcium 
flux across the oocj^e membrane can be measured using standard 
electrophysiological techniques. 

In another aspect of the invention transgenic animals can be constructed by 
injection of the nucloetide sequence for a25-C or a26-D cloned in suitable 
expression vectors into germ cells. 

Other uses of the polynucleotide expression vectors, discussed in greater 
detail, infra, include, their use for genetic therapy for diseases and conditions in 
which it may be desirable use to express a25-C and/or a25-D proteins at levels 
greater than naturally occurring expression levels. Alternatively, it may be 
desirable to use the subject vectors for anti-sense expression to reduce the 
naturally occurring levels of a25-C and/or a25-D protein. 

A26-C and a26-D share amino acid homology to oc25-A, thus it is very 
likely that they share some structural and functional characteristics with a25-A. 
A25-A is known to interact with other subunits of voltage-sensitive calcium 
channels, such as al and beta. When calcium channels are expressed in oocytes, 
a functional channel is only produced when an a25 subunit is present. Therefore, 
a25 is required for calcium channel function. In addition, a25-A has been shown 
to bind to gabapentin, a drug used to treat epilepsy, chronic pain, ALS, and 
potentially other neurological diseases. The mechanism of action of gabapentin is 
thought to be through its interaction with a25. Given the homology between the 
a25 proteins, it is likely that a25-C and a25-D also share these functions. 
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The polynucleotide sequences of SEQ ID NOS 3-4 were mapped to human 
chromosomes using the nucleotide sequences for the cDNA from library sources 
(See Examples 2-3) to generate probes. The sequences were mapped to a 
particular chromosome or to a specific region of the chromosome using well 
known techniques. These include in situ hybridization to chromosomal spreads, 
and PCR-based mapping by amplifying DNA from standard radiation hybrid cell 
lines. (Verma et al (1988) Human Chromosomes: A Manual of Basic Techniques, 
Pergamon Press, NYC, A25-C of SEQ ID NO 3 maps to human chromosome 
3p2 1.1. A25-D of SEQ ID NO 4 maps to a previously published cosmid contig on 
human chromosome 12pl3J. 

In another aspect, the present invention provides a substantially purified 
recombinant protein comprising a polypeptide substantially similar to the a28-C 
and/or a25-D polypeptides shown in SEQ ID NOS 5-6. Furthermore, this aspect 
of the invention enables the use of a25 protein in several in vitro assays described 
below. As used herein, the term "substantially similar" includes deletions, 
substitutions and additions to the sequences of SEQ ID NOS 5-6 introduced by 
any in vitro means, or any genetic alterations naturally seen in vivo. As used 
herein, the term "substantially purified" means that the protein should be free 
from detectable contaminating protein, but the oc25-C and/or a26-D protein may 
be co-purified with an interacting protein, or as an oligomer. In a most preferred 
embodiment, the protein sequence according to the invention comprises an amino 
acid sequence of SEQ ID NOS 5-6. Mutated sequences according to the invention 
can be identified in a routine manner by those skilled in the art using the teachings 
provided herein and techniques well known in the art. This aspect of the 
invention provides a novel purified protein that can be used for in vitro assays, 
and as a component of a pharmaceutical composition. 

A25-C and/or a26-D proteins may be used to discover molecules that 
interfere with its activities. For example, molecules that prevent the binding of 
a28-C and/or oc25-D to ligands such as neutral alpha-amino acids (for example 
(L)-leucine), or to other molecules such as other subunits of the vohage-sensitive 
calcium channels.. Additionally, a25-C and/or oc25-D proteins may be used to 
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find other proteins with which it directly interacts, and potentially representing 
additional important regulators of VSCC transport. 

The a25-C and/or a25-D proteins of the present invention have a putative 
biological activity of modulating the cellular flux of calcium, potentially including 
both intracellular and extracellular calcium stores. The a25-C and/or oc25-D 
protein of the invention may be isolated from a variety of mammalian animal 
species. Preferred mammalian species for isolation are primates and humans. The 
invention also contemplates allelic variants of a25-C and/or oc25-D protein. A25- 
C and/or a26-D proteins may be prepared from a variety of mammalian tissues. 
Preferably, ot25-C and/or a25-D proteins are obtained from recombinant host cells 
genetically engineered to express significant quantities of a25-C and/or a25-D 
proteins. A25-C and/or cx25-D proteins may be isolated from non-recombinant or 
recombinant cells in a variety of ways well known to a person of ordinary skill in 
the art. 

The terms "oc25-C protein" and "a25-D protein" as used herein refers not 
only to proteins having the amino acid residue sequence of naturally occurring 
a26-C and/or oc25-D proteins, but also refers to functional derivatives and variants 
of naturally occurring a25-C and/or oc26-D protein. A "functional derivative" of a 
native polypeptide is a compound having a qualitative biological activity in 
common with the native a25-C and/or a26-D protein. Thus, a functional 
derivative of a native a26-C and/or a25-D protein is a compound that has a 
qualitative biological activity in common with a native oc25-C and/or a25-D 
protein, e.g., binding to other calcium channel subunits and modulating the flux of 
calcium in cells, or binding to neutral alpha-amino acids and other cognate 
ligands. "Functional derivatives" include, but are not limited to, fragments of 
native polypeptides from any animal species (including human), and derivatives 
of native (human and non-human) polypeptides and their fragments, provided that 
they have a biological activity in common with a respective native polypeptide. 
"Fragments" comprise regions within the sequence of a mature native 
polypeptide. The term "derivative" is used to define amino acid sequence and 
glycosylation variants, and covalent modifications of a native polypeptide, 
whereas the term "variant" refers to amino acid sequence and glycosylation 
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variants within this definition. Preferably, the functional derivatives are 
polypeptides which have at least about 70% amino acid sequence similarity, more 
preferably about 80% amino acid sequence similarity, even more preferably at 
least 90% amino acid sequence similarity, most preferably at least about 99% 
amino acid sequence similarity with the sequence of a corresponding native 
polypeptide. Most preferably, the functional derivatives of a native a26-C and/or 
a25-D protein retain or mimic the region or regions within the native polypeptide 
sequence that directly participate in ligand binding. The phrase "functional 
derivative" specifically includes peptides and small organic molecules having a 
qualitative biological activity in common with a native a25-C and/or ot25-D 
protein. 

"Identity" or "homology" with respect to a native polypeptide and its 
functional derivative is defined herein as the percentage of amino acid residues in 
the candidate sequence that are similar to residues of a corresponding native 
polypeptide, after aligning the sequences and introducing gaps, if necessary, to 
achieve the maximum percent homology. Neither N- or C-terminal extensions 
nor insertions, nor alternatively-spliced variants, shall be construed as reducing 
identity or homology. Methods and computer programs for the alignment are well 
known in the art. 

Amino acid sequence variants of native a25-C and/or a26-D proteins and 
a25-C and/or ct26-D protein fragments are prepared by methods known in the art 
by introducing appropriate nucleotide changes into a native or variant oc25-C 
and/or ot25-D protein encoding DNA, or by in vitro synthesis of the desired 
polypeptide. There are two principal variables in the construction of amino acid 
sequence variants: the location of the mutation site and the nature of the mutation. 
With the exception of naturally-occurring alleles, which do not require the 
manipulation of the DNA sequence encoding the oc26-C and/or a28-D protein, the 
amino acid sequence variants of a2S-C and/or a26-D protein are preferably 
constructed by mutating the DNA, either to arrive at an allele or an amino acid 
sequence variant that does not occur in nature. 
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Alternatively or in addition, amino acid alterations can be made at sites 
that differ in a25-C and/or a28-D proteins from various species, or in highly 
conserved regions, depending on the goal to be achieved. 

Sites at such locations will typically be modified in series, e.g. by 
(1) substituting first with conservative choices and then with more radical 
selections depending upon the results achieved, (2) deleting the target residue or 
residues, or (3) inserting residues of the same or different class adjacent to the 
located site, or combinations of options 1-3. 

One helpful technique is called "alanine scanning" Cunningham and 
Wells, Science 244 . 1081-1085 (1989). Here, a residue or group of target resides 
is identified and substituted by alanine or polyalanine. Those domains 
demonstrating functional sensitivity to the alanine substitutions are then refmed by 
introducing further or other substituents at or for the sites of alanine substitution. 

After identifying the desired mutation(s), the gene encoding an a25-C 
and/or oc25-D protein variant can, for example, be obtained by chemical synthesis. 

More preferably, DNA encoding an a25-C and/or a26-D protein amino 
acid sequence variant is prepared by site-directed mutagenesis of DNA that 
encodes an earlier prepared variant or a nonvariant version of the a25-C and/or 
oc25-D protein. Site-directed (site-specific) mutagenesis allows the production of 
a25-C and/or a25-D protein variants through the use of specific oligonucleotide 
sequences that encode the DNA sequence of the desired mutation, as well as a 
sufficient number of adjacent nucleotides, to provide a primer sequence of 
sufficient size and sequence complexity to form a stable duplex on both sides of 
the deletion junction being traversed. Typically, a primer of about 20 to 25 
nucleotides in length is preferred, with about 5 to 10 residues on both sides of the 
junction of the sequence being altered. In general, the techniques of site-specific 
mutagenesis are well known in the art, as exemplified by publications such as, 
Edelman et al., DNA 2: 183 (1983). As will be appreciated, the site-specific 
mutagenesis technique typically employs a phage vector that exists in both a 
single-stranded and double-stranded form. Typical vectors useful in site-directed 
mutagenesis include vectors such as the M13 phage. This and other phage vectors 
are commercially available and their use is well known to those skilled in the art. 
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A versatile and efficient procedure for the construction of 
oligodeoxyribonucleotide directed site-specific mutations in DNA fragments 
using M13-derived vectors was published by Zoller, M.J. and Smith, M., Nucleic 
Acids Res. 10, 6487-6500 [1982]). Also, plasmid vectors that contain a 
single-stranded phage origin of replication, Veira et al., Meth. Enzymol. 153:3 
(1987)] may be employed to obtain single-stranded DNA. Alternatively, 
nucleotide substitutions are introduced by synthesizing the appropriate DNA 
fragment in vitro, and amplifying it by PCR procedures known in the art. 

In general, site-specific mutagenesis may be performed by obtaining either 
a double-stranded or a single-stranded vector that includes within its sequence a 
DNA sequence that encodes the relevant protein. An oligonucleotide primer 
bearing the desired mutated sequence is prepared, generally synthetically, for 
example, by the method of Crea et al ., Proc. Natl. Acad. Sci. USA 75, 5765 
(1978). This primer is then annealed with the single-stranded protein 
sequence-containing vector, and subjected to DNA-polymerizing enzymes such 
as, E. coli polymerase I Klenow fragment, to complete the synthesis of the 
mutation-bearing strand. Thus, a heteroduplex is formed wherein one strand 
encodes the original non-mutated sequence and the second strand bears the desires 
mutation. This heteroduplex vector is then used to transform appropriate host 
cells such as HBlOl cells, and clones are selected that include recombinant 
vectors bearing the mutated sequence arrangement. Thereafter, the mutated 
region may be removed and placed in an appropriate expression vector for protein 
production. 

The PCR technique may also be used in creating amino acid sequence 
variants of an a25-C and/or cc25-D protein. When small amounts of template 
DNA are used as starting material in a PCR, primers that differ slightly in 
sequence from the corresponding region in a template DNA can be used to 
generate relatively large quantities of a specific DNA fragment that differs from 
the template sequence only at the positions where the primers differ from the 
template. For introduction of a mutation into a plasmid DNA, one of the primers 
is designed to overlap the position of the mutation and to contain the mutation; the 
sequence of the other primer must be identical to a stretch of sequence of the 
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opposite strand of the plasmid, but this sequence can be located anywhere along 
the plasmid DNA. It is preferred, however, that the sequence of the second primer 
is located within 500-5000 nucleotides from that of the first, such that in the end 
the entire amplified region of DNA bounded by the primes can be easily 
sequenced. PGR amplification using a primer pair like the one just described 
results in a population of DNA fragments that differ at the position of the mutation 
specified by the primer, and possibly at other positions, as template copying is 
somewhat error-prone. 

Further details of the foregoing and similar mutagenesis techniques are 
found in general textbooks, such as, for example, Sambrook et al.. Molecular 
Cloning: H Laboratory Manual 2nd edition . Cold Spring Harbor Press, Cold 
Spring Harbor (1989), and Current Protocols in Molecular Biology . Ausubel et al. 
eds., John Wiley and Sons (1995). 

Naturally-occurring amino acids are diyided into groups based on common 
side chain properties: 

(1) hydrophobic: norleucine, met, ala, yal, leu, ile; 

(2) neutral hydrophobic: cys, ser. tier; 

(3) acidic: asp, glu; 

(4) basic: asn, gin, his, lys, erg; 

(5) residues that influence chain orientation: gly, pro; and 

(6) aromatic: trp, tyr, pine. 

Conservative substitutions inyolye exchanging a member within one group 
for another member within the same group, whereas non-conseryative 
substitutions will entail exchanging a member of one of these classes for another. 
Variants obtained by non-conseryatiye substitutions are expected to result in 
significant changes in the biological properties/function of the obtained variant, 
and may result in oc26-C and/or a25-D protein variants which block oc25-C and/or 
a25-D protein biological activities, i.e., modulation of calcium flux, or binding to 
neutral, alpha-amino acids. Amino acid positions that are conserved among 
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various species are generally substituted in a relatively conservative manner if the 
goal is to retain biological function. 

Amino acid sequence deletions generally range from about 1 to 30 
residues, more preferably about 1 to 10 residues, and typically are contiguous. 
Deletions may be introduced into regions not directly involved in ligand binding. 

Amino acid insertions include amino- and/or carboxyl terminal fusions 
ranging in length from one residue to polypeptides containing a hundred or more 
residues, as well as intrasequence insertions of single or multiple amino acid 
residues. Intrasequence insertions (i.e. insertions within the a25-C and/or a25-D 
protein amino acid sequence) may range generally from about 1 to 10 residues, 
more preferably 1 to 5 residues, more preferably 1 to 3 residues. Examples of 
terminal insertions include the a25-C and/or a25-D proteins with an N-terminal 
methionyl residue, a naturally-occuring N-terminal signal sequence, an artifact of 
direct expression in bacterial recombinant cell culture, and fusion of a 
heterologous N-terminal signal sequence to the N-terminus of the a25-C and/or 
a25-D protein to facilitate the secretion of the mature a26-C and/or a25-D 
protein from recombinant host cells. Such signal sequences will generally be 
obtained from, and thus homologous to, the intended host cell species. Suitable 
sequences include STII or Ipp for E. coli. alpha factor for yeast, and viral signals 
such as herpes gD for mammalian cells. Other insertional variants of the native 
oc26-C and/or a25-D protein molecules include the fusion of the N- or C-terminus 
of an oc25-C and/or ot25-D protein to immunogenic polypeptides, e.g. bacterial 
polypeptides such as betalactamase or an enzyme encoded by the E. cold trp 
locus, or yeast protein, and C-terminal fusions with proteins having a long 
half-life such as immunoglobulin regions (preferably immunoglobulin constant 
regions), albumin, or ferritin, as described in PCX published application WO 
89/02922. 

Since it is often difficult to predict in advance the characteristics of a 
variant ot28-C and/or Gt25-D protein, it will be appreciated that screening will be 
needed to select the optimum variant. For this purpose biochemical screening 
assays, such as those described herein below, will be readily available. 

In a further aspect, the present invention provides antibodies and methods 
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for detecting antibodies that selectively bind polypeptides with an amino acid 
sequence substantially similar to the amino acid sequence of SEQ ID NOS 5-6. 
As discussed in greater detail, infra, the antibody of the present invention can be a 
polyclonal or a monoclonal antibody, prepared by using all or part of the sequence 
of SEQ ID NOS 5-6, or modified portions thereof, to elicit an immune response in 
a host animal according to standard techniques (Harlow and Lane (1988), eds. 
Antibody: A Laboratory Manual, Cold Spring Harbor Press). In a preferred 
embodiment, the entire polypeptide sequence of SEQ ID NOS 5-6 is used to elicit 
the production of polyclonal antibodies in a host animal 

The method of detecting a25-C and/or a26-D antibodies comprises 
contacting cells with an antibody that recognizes a25-C and/or a25-D protein and 
incubating the cells in a manner that allows for detection of the a25-C and/or 
a25-D protein-antibody complex. Standard conditions for antibody detection of 
antigen can be used to accomplish this aspect of the invention (Harlow and Lane, 
1988). This aspect of the invention permits the detection of oc26-C and/or a26-D 
protein both in vitro and in vivo. 

The subject invention provides methods for the treatment of a variety of 
diseases characterized by undesirably abnormal cellular levels of a25-C and/or 
a25-D. Diseases may be treated through either in vivo or in vitro genetic therapy. 
Protocols for genetic therapy through the use of viral vectors can be found, among 
other places, in Viral Vector Gene Therapy and Neuroscience Applications, Kaplit 
and Lowry, Academic Press, San Diego (1995). Gene therapy applications 
typically involve identifying target host cells or tissues in need of the therapy, 
designing vector constructs capable of expressing a desired gene product in the 
identified cells, and delivering the constructs to the cells in a manner that results 
in efficient transduction of the target cells. The cells or tissues targeted by gene 
therapy are typically those that are affected by the disease that the vector construct 
is designed to treat. For example, in the case of cancer, the targeted tissues are 
malignant tumors. 

The genetic therapy methods of the present invention comprise the step of 
introducing a vector for the expression of a25-C and/or a25-D protein (or 
inhibitory anti-sense RNA) into a patient cell. The patient cell may be either in 
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the patient, i.e., in vivo genetic therapy, or external to the patient and subsequently 
reintroduced into the patient, i.e., in vitro genetic therapy. Diseases that may be 
treated by the subject genetic therapy methods include, but are not limited to 
epilepsy, chronic pain, ALS, mania, cancer, anxiety, diabetes, tremor, 
parkinsonism, migraine, ataxia, mood, sleep interference, multiple sclerosis and 
inflammation). 

In a preferred aspect of the invention, a method is provided for protecting 
mammalian cells from abnormal levels of a25-C and/or a25-D in cells, 
comprising introducing into mammalian cells an expression vector comprising a 
DNA sequence substantially similar to the DNA sequence shown in SEQ ID NOS 
3 or 4, that is operatively linked to a DNA sequence that promotes the expression 
of the DNA sequence and incubating the cells under conditions wherein the DNA 
sequence of SEQ ID NOS 3 or 4 will be expressed at high levels in the 
mammalian cells. Suitable expression vectors are as described above. In a 
preferred embodiment, the coding region of the human a26-C and/or a25-D gene 
is subcloned into an expression vector under the transcriptional control of the 
cytomegalovirus (CMV) promoter to allow for constitutive a26-C and/or a26-D 
gene expression. 

In another preferred aspect of the present invention, a method is provided 
for treating or preventing abnormal levels of cc25-C and/or a25-D in VSCCs, 
comprising introducing into mammalian tumor cells an expression vector 
comprising a DNA that is antisense to a sequence substantially similar to the DNA 
sequence shown in SEQ ID NOS 3 or 4 that is operatively linked to a DNA 
sequence that promotes the expression of the antisense DNA sequence. The cells 
are then grovra under conditions wherein the antisense DNA sequence of SEQ ID 
NOS 3 or 4 will be expressed at high levels in the mammalian cells. 

In a most preferred embodiment, the DNA sequence consists essentially of 
SEQ ID NOS 3 or 4. In a further preferred embodiment, the expression vector 
comprises an adenoviral vector wherein a25-C and/or a25-D cDNA is operatively 
linked in an antisense orientation to a cytomegalovirus (CMV) promoter to allow 
for constitutive expression of the (x25-C and/or a25-D antisense cDNA in a host 
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cell. In a preferred embodiment, the a2S-C and/or a26-D adenoviral expression 
vector is introduced into cells by injection into a mammal. 

Another aspect of the invention is to provide assays useful for determining 
if a compound of interest can bind to a25-C and/or a26-D proteins. This binding 
may interfere with, or mimic, the binding of ligands to the VSCCs, or this binding 
may affect the function of a26-C and/or a25-D in modulating calcium flux. The 
assay comprises the steps of measuring the binding of a compound of interest to 
an a25-C and/or a25-D protein. Either the a25-C and/or the a26-D protein or the 
compound of interest to be assayed may be labeled with a detectable label, e.g., a 
radioactive or fluorescent label, so as to provide for the detection of complex 
formation between the compound of interest and the a25-C and/or a25-D protein. 
In another embodiment of the subject assays, the assays involve measuring the 
interference, i.e., competitive binding, of a compound of interest with the binding 
interaction between an oc26-C and/or a26-D protein and a ligand already known to 
bind to a25-A protein. For example, the effect of increasing quantities of a 
compound of interest on the formation of complexes between radioactivity labeled 
ligand and an a26-C and/or a25-D protein may be measured by quantifying the 
formation of labeled ligand-a25-C and/or a25-D protein complex formation. In 
another embodiment of the subject assays, the assays involve measuring the 
alteration, i.e., non-competitive inhibition, of a compound of interest with the 
activity of a25-C and/or a25-D protein (compounds which bind to a different 
region of a25 and inhibit a25 activity, but don't prevent binding of ligands such 
as gabapentin). 

Polyclonal antibodies to a26-C and/or a25-D proteins generally are raised 
in animals by multiple subcutaneous (se) or intraperitoneal (ip) injections of an 
a25 protein and an adjuvant. It may be useful to conjugate the oc25-C and/or a25- 
D protein or a fragment containing the target amino acid sequence to a protein that 
is immunogenic in the species to be immunized, e.g. keyhole limpet hemocyanin, 
serum albumin, bovine thyroglobulin, or soybean trypsin inhibitor using a 
bifunctional or derivatizing agent, for example maleimidobenzoyl 
sulfosuccinimide ester (conjugation through cysteine residues). 
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N-hydroxysuccinimide (through lysine resides), glutaraldehyde, succinic 
anhydride, SOCk, or Ri~N=C=NR, where R and Ri are different alkyl groups. 

Animals are immunized against the immunogenic conjugates or 
derivatives by combining 1 mg or 1 fig of conjugate (for rabbits or mice, 
respectively) with 3 volumes of Freund's complete adjuvant and injecting the 
solution intradermally at multiple sites. One month later the animals are boosted 
with 1/5 to 1/10 the original amount of conjugate in Freund's complete adjuvant 
by subcutaneous injection at multiple sites. Seven to 14 days later the animals are 
bled and the serum is assayed for anti-a25-C and/or a25-D protein antibody titer. 
Animals are boosted until the titer plateaus. Preferably, the animal is boosted with 
the conjugate of the same a25-C and/or ot25-D protein, but also may be 
conjugated to a different protein and/or through a different cross-linking reagent. 
Conjugates also can be made in recombinant cell culture as protein fusions. Also, 
aggregating agents such as alum are used to enhance the immune response. 

Monoclonal antibodies are obtained from a population of substantially 
homogeneous antibodies, i.e., the individual antibodies comprising the population 
are identical except for possible naturally-occurring mutations that may be present 
in minor amounts. Thus, the modifier "monoclonal" indicates the character of the 
antibody as not being a mixture of discrete antibodies. For example, the anti-a25- 
C and/or a25-D protein monoclonal antibodies of the invention may be made 
using the hybridoma method first described by Kohler & Milstein, Nature 256:495 
(1975), or may be made by recombinant DNA methods [Cabilly, et al, U,S, Pat. 
No, 4,816,567]. 

Antibodies can also be generated using phage display. In this approach 
libraries of peptides of random sequence are generated in antibody genes cloned 
into phage. These phage libraries are screened for antibodies by screening against 
the immobilized protein. (Hoogenboom-HR, Trends-Biotechnol. 1997 Feb; 15(2): 
62-70) 

In the hybridoma method, a mouse or other appropriate host animal, such a 
hamster is immunized as hereinabove described to elicit lymphocytes that produce 
or are capable of producing antibodies that will specifically bind to the protein 
used for immunization. Alternatively, lymphocj^es may be immunized in vitro. 
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Lymphocytes then are fused with myeloma cells using a suitable flising agent, 
such as polyethylene glycol, to form a hybridoma cell [Coding, Monoclonal 
Antibodies: Principles and Practice , pp. 59-103 (academic Press, 1986)]. 

The anti-a26-C and/or a26-D protein specific antibodies of the invention 
5 have a number of uses. The antibodies may be used to purify a26-C and/or a25- 

D proteins from either recombinant or non-recombinant cells. The subject 
antibodies may be used to detect and/or quantify the presence of a2S-C and/or 
a25-D proteins in tissue samples, e.g., from blood, skin, and the like. 
Quantitation of a25-C and/or a25-D proteins may be used diagnostically for those 

10 diseases and physiological or genetic conditions that have been correlated with 

particular levels of a25-C and/or a25-D protein expression levels. 

In a further aspect, the present invention provides a diagnostic assay for 
detecting cells containing a25-C and/or a25-D deletions, comprising isolating 
total genomic DNA from the cell and subjecting the genomic DNA to PGR 

15 amplification using primers derived from the DNA sequence of SEQ ID NOS 3 or 

4. 

This aspect of the invention enables the detection of a25-C and/or a25-D 
deletions in any type of cell, and can be used in genetic testing or as a laboratory 
tool. The PGR primers can be chosen in any manner that allows the amplification 

20 of an ot25-G and/or a25-D gene fragment large enough to be detected by gel 

electrophoresis. Detection can be by any method, including, but not limited to 
ethidium bromide staining of agarose or polyacrylamide gels, autoradiographic 
detection of radio-labeled a25-G and/or a25-D gene fragments. Southern blot 
hybridization, and DNA sequence analysis. In a preferred embodiment, detection 

25 is accomplished by polyacrylamide gel electrophoresis, followed by DNA 

sequence analysis to verify the identity of the deletions. PGR conditions are 
routinely determined based on the length and base-content of the primers selected 
according to techniques well known in the art (Sambrook et al., 1989). 

An additional aspect of the present invention provides a diagnostic assay 

30 for detecting cells containing a25-G and/or a25-D deletions, comprising isolating 
total cell RNA and subjecting the RNA to reverse transcription-PGR amplification 
using primers derived from the DNA sequence of SEQ ID NOS 3 or 4. This 
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aspect of the invention enables the detection of a25-C and/or a25-D deletions in 
any type of cell, and can be used in genetic testing or as a laboratory tool. 

Reverse transcription is routinely accomplished via standards techniques 
(Ausubel et al., in Current Protocols in Molecular Biology, ed. John Wiley and 
5 Sons, Inc., 1994) and PGR is accomplished as described above. 

The present invention may be better understood with reference to the 
accompanying examples that are intended for purposes of illustration only and 
should not be construed to limit the scope of the invention, as defined by the 
claims appended hereto. 

10 

Examples 
Example 1 

The sequence for human a25-A, c-DNA Accession No. M76559.1, was 
used to perform standard BLASTP searches against the Genbank non-redundant 

15 protein database and TBLASTN searches against the expressed sequence tag 

database (dbEST). Four full-length RNA sequences were identified (c-DNA 
Accession Nos. AF040709.1, AF042792.1, AF042793.1, and ABOU 130.1) 
which were highly homologous to a26-A. The DNA sequence of a25-B is 
provided by SEQ ID NO 1 and the amino acid sequence of a25-B is provided by 

20 SEQ ID NO 2. Using standard alignment tools, these four sequences were found 

to represent 4 different variants of the same gene. This gene was named a26-B, 
Further searches of the sequence databases, and analysis of proprietary clustered 
sequences generated using Compugen software, led to the identification of 
additional sequences related to a25-B. This includes human ESTs (Accession 

25 Nos. T80372.1, AA360556.1, AI563965.1, N53512.1, a mouse EST (Accession 

No. AA000341.1), and a sequence fi*om C.elegans (Accession No. CAA90091.1). 
Since the initial identification of oc28-B, additional related sequences have been 
deposited into the Genbank database. These correspond to Accession Nos. ( 
human: AI027237.1, AI026646.1, AA994701.1, AA887514,1, AI275868.1, 

30 AI675521.1, AA906993.1, AA301068.1, AI884536.1, A1862563.1, A1191453.1, 

AI241832.1, AA534927.1, AA329137.1, A1586961.1, AA394008,1, 
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AW007700.1, R38827.1, AA255807.1, HI 1152.1, R60736.1, T16903.1, 
AA435601.1, AI094263.1; mouse: AA008996.1; rat: AI105056.1, 
AI502878.1). 

A25-B is 53 % identical and 69% similar at the amino acid level to a25-A. 
The (x26-B mRNA is 5482 bp long, and codes for a protein of 1 145 amino acids. 
The three splice- variants of a25-B which were identified differ only in the 5' 
untranslated region, and do not alter the amino acid sequence. A26-B aligns to 
genomic sequence from a previously published cosmid contig on human 
chromosome 3p21.3. This DNA contig covers more than 600kb of sequence. The 
Accession Nos. for these genomic sequences are Z84493.1, Z84494.1, Z75743.1, 
Z75742. 1, and Z84492. 1 . Analysis of the DNA sequences flanking ot26-B led to 
the identification of genes flanking a25-B on human chromosome 3p21.3 which 
had been mapped in both human and mouse. These flanking genes include CIS, 
HyaLl, GNAI-2, and GNAT-1 . In mouse, all of the flanking genes were localized 
to mouse chromosome 9, 60cM. Analysis of mapping data stored in the Mouse 
Genome Database, by Jackson Laboratory, led to the identification of three mouse 
neurological phenotypes that had been genetically mapped to the same mouse 
chromosome 9, 60cM region. These phenotypes include epilepsy 1, ducky and 
tippy. Epilepsy 1 and ducky both have spike-wave activity consistent vsath 
epilepsy. This tentatively maps a25-B to the chromosome 9, 60cM region in 
mouse, and identifies a25-B as a candidate gene for the mouse mutants ducky, 
tippy, and Ell (for overview of mapping data see Figure 1). 

Northern and RT-PCR analysis of RNA expression levels of human a26-B 
were performed to analyze the expression pattern of a25-B. For Northern 
analysis, multiple tissue Northern blots and brain blots were obtained from 
Clontech. Non-isotopic DNA probes for a25-B were generated by PCR using 
SEQ ID NOS 7-8 and SEQ ID NO 1 as a template. Hybridization and washing 
conditions were in accordance with the manufacturer's instructions (Boehringer 
Mannheim). A25-B was found to have highest expression in lung, and was also 
detected in brain, heart, skeletal muscle, and at lower levels in all tissues tested 
(Figure 2). For the Northern blot surveying different areas of human brain, a25-B 
had the highest level of expression in the cerebral cortex, but was detected in all 
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areas of the human brain (Figure 2). RT-PCR expression analysis of human a25- 
B was also performed. RT-PCR analysis, using a cDNA tissue panel obtained 
from Clontech and SEQ ID NOS 7-8 for PCR-based gene amplication (cycles: 
IX at 94 C r, 35Xat 94 C 0.5', 55 C 1', 72 C 2'; IX at 72 C 10'), produced an 
/ 5 expression pattern for cx25-B consistent with results from Northern analysis. 

Overall, the expression pattern of a25-B is consistent with a proposed role of 
a25-B in epilepsy. 

In order to determine if a25-B has functional properties comparable to 
a25-A, the ability of a25-B to bind to amino acids and gabapentin was measured. 

10 For this analysis, COS-7 cells were transiently transfected with the full-length 

porcine a25- A, and human a25-B genes each in the vector pcDN A3 
(Invitrogen)(pcDNA3 . 1 for a25-B) by the lipofectamine mediated transfection 
method. The cells were transfected and membranes harvested by the generic 
methods outlined below. The Kd for binding of [^H] gabapentin to a25-B, as 

15 compared to a25-A, can be found in Table 1. Additional binding studies were 

performed using techniques similar to those outlined below. Alterations to the 
protocol are listed below under the subheading "Alternative Method for 
Measuring ["^H] Gabapentin binding". The data for these binding studies are in 
figure 3. Overall, the binding and Western data demonstrated that the porcine 

20 a25-A and human a25-B full-length gene-products expressed transiently in the 

COS-7 system bind [^H]gabapentin with high affinity. 

Table 1 : Saturation binding data for a25-B 



Porcine OjS-A 
(n=2) 


Human ajS-B 
(n=2) 


Kd, 23.1 nM 
Kd, 21.2 nM 

Mean = 22.2 nM 


Kd. 32.6 nM 
Kd, 87.2 nM 

Mean = 59.9 nM 
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Transient Transfection method (ISOmin plate't 

1: Seed 3.9 x 10^ COS-7 cells/1 50mm plate in 42ml DMEM + 10% FBS + 
5 5u/ml Penicillin / 5|ig/ml Streptomycin on 150mm plate. Grow O/N. 

2: Setup 

Tube A - 30ug DNA in 300ul TE + 1.8ml Optimem (5u/ml Penicillin / 
S^ig/ml Streptomycin) 

Tube B - ISOul Lipofectamine + 1.95ml Optimem (5u/ml Penicillin / 

10 5|Lig/ml Streptomycin) 

3: At time=0 mix tubes A and B and leave at RT for 45 minutes. 
4: Wash cells with 30ml Optimem (5u/ml Penicillin / 5jig/ml 
Streptomycin) twice then add 16.8ml Optimem (5u/ml Penicillin / 5jig/ml 
Streptomycin) to the plates. At t=45 minutes add A/B mix to plates. 
15 5: At t=6 hours add 21ml of Optimem (5u/ml Penicillin / 5^ig/ml 

Streptomycin). 

6: At t=24 hours replace medium with 42ml Optimem (5u/ml Penicillin / 
5|ig/ml Streptomycin) 

7: At t=48 hours rinse the cells twice with 20ml of PBS then harvest. 

20 

Membrane preparation (perform at 4°0 

1 Harvest cells into a 2ml eppendorf in 1,5ml ImMEDTA/lmM 

EGTA/O.lmM PMSF (added immediately prior to use from a lOOOx 
stock)/20% Glycerol/1 OmM HEPES pH7.4 @ 4**C using a cell scraper. 
25 2 Mix cells end-over-end for 30 minutes at 4**C then centrifuge at 

20,000 X g for 5 minutes. 

3 Resuspend pellet in 1 .5ml 1 mM EDTA/lmM EGT A/20% 

Glycerol/1 OmM HEPES pH7.4 @ 4''C then immediately re-centrifuge at 
20,000 X g for 5 minutes. 
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4 Resuspend pellet to --Img/ml (protein concentration as determined by the 
Bradford protein assay) in ImM EDTA/lmM EGT A/20% Glycerol/lOmM 
HEPES pH7.4 @ 4^C 

For total [H3] binding, cells were sonicated for 30-40 seconds, centrifuged for 
10' at 750-lOOOXg, and the supernatent was centrifuged for 30' at 50,000Xg. 
The resulting pellet was resuspended in 5mM 

f^HlGabapentin saturation binding assay fncthodology and data analysis 

Assays were carried out at 21®C in a final volume of 250|al in 96-well deep- 
well plates. Duplicate wells were set up for both 'total' and 'non-specific' 
binding. Specific binding was defined as that remaining after subtraction of 
the 'non-specific binding' values fi^om the 'total' binding values. Assay 
components were added in the following order (all reagents were diluted in 
lOmM HEPES (pH 7.4 at 2^0)): 

Total binding 200^1 lOmM HEPES pH 7.4 

Non-specific binding 175^1 lOmM HEPES pH 7.4 and 25^1 l.OOjiM 

(S+).3-isobutyl GABA 
25jxl Appropriate COS membrane sample 

25 |Lil [^H]gabapenti n 

The reaction was incubated at 21**C for 45 minutes then fihered through GF/B 
filters soaked in 50 mM Tris-Cl pH 7.4 @4°C (wash buffer), filters were 
washed three times with wash buffer. 

The filters were then counted in a scintillation counter. 

Saturation experiments were performed with 12 duplicate data points 
('Total' and 'Non-Specific' binding determined in duplicate for each 
concentration of [^H]gabapentin tested) and a [^HJgabapentin concentration 
range from ~1 to 400nM. Data was analyzed using KEL-RADLIG for 
Windows. 
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Alternative Method for Measuring f HI Gabapentin binding 

The method described above was followed with the following exceptions: 

1) COS7 transfection: 20ug of a25-A or a25-B plasmid DN A 
were incubated with 30ul of lipofectamine. The mixture was overlaid onto 
the cells in 1.5ml of serum-free medium and incubated for 5 hours. Then 
FBS was added to the dishes to bring the final concentration to 10%. The 
medium was changed the next morning. Forty-eight hours after 
transfection the cells were harvested for membrane preparation. 

2) Membrane preparation: Cells were washed twice with cold 
PBS and then scraped off the tissue culture plates in cold 5mM of 
Tris/5mM EDTA (pH7.4) containing PMSF (0. ImM), leupeptin 
(0.02mM), and pepstatin (0.02mM). The cells were incubated on ice for 30 
minutes and then sonicated for 30-40 seconds. The homogenate was 
centrifuged for 10 minutes at 750-lOOOxg, and then the supernatent was 
centrifuged for 30 minutes at 50,000xg. The resulting pellet was 
resuspended in the same buffer as described above. 

3) Binding Assays: The radioligand binding assay was done 
using 0.05 mg of membrane protein incubated in the presence of 20 nM of 
l^l l] gabapentin. The membranes were incubated in 10 mM Hepes (pH 
7.4) for 40-50 minutes at room temperature, and then filtered onto pre- 
wciied GF/C membranes and quickly washed five times with 3ml of ice 
cold 50mM tris buffer pH7.4. The filters were dried and counted in a 
liquid scintillation counter. To determine background binding, 10 uM of 
isobutyl GABA was used and the resulting counts subtracted from the total 
counts of each sample. 

Detection of oc25- A and a25-B expression with anti-Os polyclonal 
antibodies 

Using affinity purified anti-a2 polyclonal antibodies (antigen derived from 
porcine aaS-A; See Brown and Gee (1998) JBC 273 25458-25465 for pAb 
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generation details) the expression of the porcine a25-A and human a25-B 
proteins (over and above control levels - COS cells transfected with the 
parent pcDNA3 vector) was confirmed. N.B. Cross reaction of the pAb's 
with a26-B was not unexpected given the -50% amino acid sequence 
identity. Furthermore, and with reference to Example 2, expression of a25- 
C was not detected using this antibody (sequence identity with a25-A 
-30%), 

Example 2 

The sequence for human a25-A, Accession No. M76559. 1, was used to 
perform standard BLASTP searches against the Genbank non-redundant protein 
database and TBLASTN searches against the expressed sequence tag database 
(dbEST). EST sequences were identified ( Accession Nos. AA8 1 5447. 1 , 
AA190607.1, AI223142,1, AA188635.1, R43629.1, R20288.U AA459684.1, 
AA662058.1, Z44942.1, Z40693.1, AI051759.1) corresponding to a new gene, 
with similarity to a25-A, named a25-C. Additional searches of the sequence 
databases led to the identification of other sequences related to a26-C. This 
includes a mouse EST (Accession No. AU022914.1, A1843362.1), and an STS 
(Accession No. G36524. 1) which maps to human chromosome 3p21 . 1 . Since the 
initial identification of a25-B, additional related sequences have been deposited 
into the Genbank database. These correspond to Accession Nos. ( human ESTs: 
AA459804.1, AI696320.1, A105 1759.1, AI696214.1; human genomic sequence: 
AC010180.1; mouse EST: AA445859.1, mouse RNA: AJ010949.1). 

In order to clone a full-length a28-C, a PCR-based cDNA library screen 
was carried out by Origene using primers (SEQ ID NOS 9-10) based on sequence 
derived from EST clone accession number AAl 90607.1 which were designed to 
amplify a 273 bp fragment. A positive clone was identified in a kidney library. 
After sequencing, this clone was identified as a novel 3' splice variant (SEQ ID 
NO 43). The protein sequence, which can be derived from SEQ ID NO 43, of this 
novel splice variant is a truncated, potentially secreted soluble form of ct25-C. 
PGR was performed, using primers ( SEQ ID NOS 9 and 11) and a human adult 
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brain library from LTI as a template, and the resulting fragment of 248 bp was 
cloned in pBS and sequence verified. A Sacl-Ncol fragment from the kidney 
clone, a Ncol-Kpnl fragment from the PGR center clone, and a KpnI-NotI 
fragment from a clone obtained from the IMAGE consortium (corresponding to 
Accession No. R43629.1) were ligated together, using methods standard to the art, 
to create a fiill-length clone. Each individual clone, and the full-length clone 
(SEQ ID NO 3), were sequence verified. A number of other EST clones from the 
IMAGE consortium were also obtained and sequenced. One of these clones 
(corresponding to Accession No. AI05 1759.1) contained a two novel splice- 
variants which result in a truncated, potentially soluble a25-C (SEQ ID NO 44). 

Full-length a25-C is 28 % identical and 48% similar at the amino acid 
level to a25-A. The aaS-C mRNA sequence (SEQ ID NO 3) is 3770 bp long, and 
codes for a protein of 1085 amino acids (SEQ ID NO 5). In addition, three splice 
variants of a25-C were identified . Two of the variants contain deletions of 
internal exons. The third variant contains a novel 3 ' end. Two of these splice- 
variants produce a truncated protein which is devoid of the membrane anchoring 
delta subunit. These variants may represent a secreted alpha2 protein which could 
have additional ftinctions beyond regulation of voltage-sensitive calcium 
channels. 

In order to identify sequences for a25-C from other species, human and 
mouse specific primers (SEQ ID NOS 9-10 and 12-13, respectively ) were used to 
amplify a25-C RT-PCR products. RNA from human brain was purchased from 
Invitrogen, Carlsbad, CA (catalog #D6030-15). RNA from rat and mouse brain 
was isolated using standard in-house protocols. First-strand cDNA synthesis was 
completed using Superscript Choice System (LTI, Bethesda, MD, catalog 
#18090-019). Ethanol precipitated cDNA was added to PCR mix containing IX 
PCR buffer, 0.2mM dNTP, lOpmol/well forward primer, lOpmol/well reverse 
primer, and 0.5 units Platinum TAQ High Fidelity (LTI, Bethesda, MD). 
Products were amplified at 95 °C for 5 minutes, followed by 35 cycles of 95 ^C 
for 1 minute, 58** C for 1 min, 68** C for 2 minutes, and final extension at 72 **C 
for 10 minutes. PCR products were assayed on 1% agarose (TAE) gels at 100 
volts for 45 minutes. Gels were visualized under UV and photographed. Products 
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were purified using Millipore Ultrafree-MC PCR purification filter units (catolog 
# UFC3LTKOO) prior to DNA sequence analyses. Using this approach, three 
sets of primers ( SEQ ID NO 36, 37; SEQ ID NO 12, 13, SEQ ID NO 38, 39) 
where used for PCR amplification of rat a25-C. Three partial rat sequences for 
a25-C were identified ( SEQ ID NOS 40, SEQ ID NO 14, SEQ ID NO 41). 

RT-PCR analysis of RNA expression levels were performed to analyze the 
expression pattern of a25-C. cDNA Expression Panels were purchased from 
OriGene Technologies, Inc. (Rockville, Maryland). Human (catalog # HSC-101) 
and Mouse (catalog # MSCB-101) cDNAs from 24 tissue sources were pre- 
arrayed in a 96-well PCR format. PCR mix containing IX PCR buffer, 0.2mM 
dNTP, lOpmol/well forward primer, lOpmol/well reverse primer, and 0.5 units 
Platinum TAQ (LTI, Bethesda, MD) was added to each well. Products were 
amplified at 95 ''C for 5 minutes, followed by 35 cycles of 95 ""C for 1 minute, 58"^ 
C for 1 min, 68^ C for 2 minutes, and final extension at 72 "^C for 10 minutes. 
PCR products were assayed on 1% agarose (TAE) gels at 100 volts for 45 
minutes. Gels were visualized under UV and photographed. The primers used for 
this amplification from the human template correspond to SEQ ID NOS 9-10, and 
from the mouse template correspond to SEQ ID NOS 12-13. By RT-PCR, a25-C 
was found to be expressed in a wide variety of tissues (Table 2). The highest 
levels of a25-C were detected in human brain, and also in human testis and 
kidney. In addition to RT-PCR, the cDNA sequence for this gene has been 
detected in a human, adult brain library and also libraries from: infant brain, hNT 
neural cell line, testis, total fetus, alveolar rhabdomyosarcoma, adenocarcinoma, 
and a pooled germ cell library. 

Northern blot 2malysis was performed using a25-C as a probe. Human 
total RNA was obtained from Invitrogen (Carlsbad, CA) (brain, total RNA(Cat 
#D6030-01), kidney total RNA (Cat #D6070-01), testis total RNA(Cat #D6121. 
01), liver total RNA(Cat # D6080-015)) or Ambion Inc( Austin, TX)(placenta total 
RNA Cat#7950, heart total RNA Cat #7966), lung total RNA(Cat #7968)) RNA 
was electrophoresed in formaldehyde agarose gels then transferred to charged 
nylon membranes(Ambion Inc. (Austin TX) Cat #10104. The EST clone ( SEQ ID 
NO 47) was digested with BamHI and used as template in an RNA synthesis 
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reaction that yielded 32P labeled probe. The nylon membranes containing the 
RNA were prehybridized for 2 hours in ExpressHyb hybridization solution 
(Clontech Inc. (Palo Alto, CA)(Cat #8015-1). After the prehybridization 4X106 
cpm of RNA probe labeled with 32P wre added to the solution and the 
hybridization was performed in the same solution for 2 hours. After hybridization 
the nylon filter was washed for 1 hour with 4 changes of 2X SSC, 0.5% SDS at 
room temperature. The nylon filter was transferred to a solution of 0.2X SSC, 
0.5% SDS at 68°C and washed with 4 changes of solution. The nylon filters were 
then exposed to phosphoroimager screens Molecular Dynamics(Sunnyvale, 
CA)and read on a Storm phosphorimager.Molecular Dynamics(Sunnyvale, CA). 
Results from Northern analysis ( Figure 4) indicate that a25-C has highest levels 
of expression in human brain, kidney, and testis. 

Since a26-C has sequence homology to a25-A, and a25-A functions as a 
subunit of VSCCs, experiments were undertaken to determine if a26-C can 
replace a26-A and produce ftinctional VSCCs, Xenopus oocytes were isolated 
using standard techniques and injected with cRNA for aiB, Pic and a25- 
C subunits of voltage-gated Ca^* channels. Four days to 1 week following 
injection of cRNA, Ca^^ channel currents were measured using two-electrode 
voltage clamp with 5 mM Ba^^ as the charge carrier. Test pulses to +10 mV from 
a holding membrane potential of -80 mV were applied to evoke Ca^* channel 
currents. Peak inward currents evoked during the test pulse were measured. The 
amplitude of inward currents is proportional to the expression level of voltage- 
gated Ca^*^ channels. 

Expression of aie, Pic without a25 subunits produced currents with an 
average amplitude of 105 ± 13 nA (n=20). Co-injection of a25c with aiB and pic 
subunits produced a significant increase in current amplitude to 213 ± 12 nA 
(n=20, p < 0.01 compared to no subunits). These data suggest that a26c has 
an effect on Ca^**^ channels similar to a25A , enhancing the level of channel 
expression. However, a25c did not produce as large of an effect on channel 
expression as a25A. , producing a 2-fold increase in current compared to a 20-fold 
increase observed with the co-injection of a25A. Overall, these initial functional 
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studies indicate that ajS-C can replace a26-A in voltage-sensitive calcium 
channels after co-injection into Xenopus oocytes with the al and beta subunits. 

Table 2: RT-PCR EXPRESSION PROFILE FOR ALPHA2-DELTA C 

5 

Tissue Human ald-C Mouse ald-C 

Brain +++ + 

Heart ++++ 



Kidney -H- 
10 Liver 



Colon 


+ 


not assayed 


Lung 






Small Intestine 


++ 




Muscle 


4-+++ 




Stomach 


-H- 




Testis 






Placenta 


-H- 


not assayed 


Salivary Gland 


-M- 


not assayed 


Thyroid Gland 


-h+ 


not assayed 


Adrenal Gland 


+H- 




Pancreas 


-H- 


not assayed 


Ovary 






Uterus 


-H- 




Prostrate 


-H- 


-H- 


Skin 


-h+ 




PBL 




not assayed 


Bone Marrow 




not assayed 


Fetal Brain 


++ 


not assayed 


Fetal Liver 


-H- 


not assayed 



30 

Example 3 

The sequence for human a25-A, Accession No. M76559. 1, was used to 
perform BLASTP searches against the Genbank non-redundant protein database 
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and TBLASTN searches against the expressed sequence tag database (dbEST). 
EST sequences were identified (Accession No. T70594.1,T96901.1,AA766033.1, 
A1160471.1, AA719773.1, AI003601.1, AA442451.1, AA521470.1, 
AA770076.1, AA001411.1, AAOO 1473.1, W22650.1, H86016.1) corresponding to 
5 a new gene, with similarity to a25-A, named a25-D. Additional searches of the 

sequence databases led to the identification of other sequences related to a25-D. 
This includes genomic sequence derived from human chromosome 12pl3.3 
(Accession No. AC005342.1, AC005343.1). Since the initial identification of 
oc25-D, additional related sequences have been deposited into the Genbank 

10 database. These sequences correspond to Accession Nos. ( human ESTs: 

T96900.1, AI457823.1, A1377638.1, and AI433691.1). 

To isolate a full-length oc25-D clone, a PCR-based cDNA library screen 
was carried out by Origene using primers (SEQ ID NOS 18-19) based on 
sequence derived from EST clone Accession No. AA001473.1 which were 

15 designed to amplify a 372 bp fragment. A positive clone was identified in a 

placental library, and was confirmed using a nested internal primer (SEQ ID NO 
20). This clone was fully sequenced. The sequence extended 350 bp 5' of the 
sequence obtained from the EST sequences, but did not include the 5' end. 

To obtain the 5' end, two approaches were undertaken. One approach 

20 utilized 5* RACE (Rapid Amplification of cDNA Ends). For 5' RACE, placenta 

poly A+ RNA from Clontech was used to construct a RACE-ready cDNA library 
using a Marathon cDNA Amplification kit purchased from Clontech. The 5 -end 
sequence of oc25-D was obtained by 5* RACE PCR using first set of primers: 
Marathon cDNA adapter primer 1 (SEQ ID NO 45) and gene specific primer I 

25 (SEQ ID NO 21). The PCR product was re-amplified using a set of nested 

primers: adapter primer 2 (SEQ ID NO 46 ) and gene specific primer II (SEQ ID 
NO 22). A resulting 1 kb PCR product was cloned into a TA vector (Invitrogen) 
and sequenced. Sequence analysis revealed that it contains the 5' sequence of 
a25-D. 

30 A second method undertaken to identify the 5' end of a25-D was a PCR- 

based library screen performed by Edge, using the 5' most sequence known for 
a25-D. Nine clones were PCR amplified by the methods indicated above, for 
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verification using primers with SEQ ID NOS 48 and 49. These nine positive 
clones were then sequenced for verification by standard methods. All nine clones 
were identical to each other, and all were short of the 5' end by approximately 500 
bp. However, these clones contained novel splice-variants of a25-D, with 
5 insertions of novel nucleotide sequences ( SEQ ID NO 16). 

The full-length sequence of a25-D is 28 % identical and 47% similar at 
the amino acid level to a25-A. The a25-D mRNA is 5,073 bp long (SEQ ID NO 
4), and codes for a protein of 1 120 amino acids (SEQ ID NO 6) . In addition, two 
splice variants of ot25-D were identified. One of the variants contains a 72 bp 

10 deletion of an internal exon ( SEQ ID NO 15). The amino acid sequence of this 

variant can be found in SEQ ID NO 17. The second variant contains two novel 
insertions, one of 338 bp and one of 305 bp (SEQ ID NO 16). These insertions 
appear to result in a truncated protein (SEQ ID NO 42), comparable to the 
truncated protein sequence identified for a25-C in Example 2. 

15 RT-PCR analysis of RNA expression levels of human a26-D were 

performed in order to analyze the tissue distribution of a25-D. cDNA Expression 
Panels were purchased from OriGene Technologies, Inc. (Rockville, Maryland). 
Human (catalog # HSC-101) and Mouse (catalog # MSCB-101) cDNAs from 24 
tissue sources were pre-arrayed in a 96- well PGR format. PGR mix containing IX 

20 PGR buffer, 0.2mM dNTP, lOpmol/well forward primer, lOpmol/well reverse 

primer, and 0.5 units Platinum TAQ (LTI, Bethesda, MD) was added to each well. 
Products were amplified at 95 ^G for 5 minutes, followed by 35 cycles of 95 °G 
for 1 minute, 58^ G for 1 min, 68° G for 2 minutes, and final extension at 72 °G 
for 10 minutes. PGR products were assayed on 1% agarose (TAE) gels at 100 

25 volts for 45 minutes. Gels were visualized under UV and photographed. In the 

case of the gc25-D human panels two separate sets of primers were used to 
distinguish splice variants and wild type species (SEQ ID NOS 18 & 20, SEQ ID 
NOS 23 & 19, respectively). 

Analysis of the results from RT-PGR of a25-D ( see Table 3) indicate that 

30 a25-D is expressed in a wide variety of tissues, with highest levels in placenta, 

adrenal gland and pancreas, but also detected in all tissues other than colon. Of 
note, ct26-D was detected in human brain, consistent with a potential role in 
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neurological disease. In addition, based on the tissue distribution of EST 
sequences, the cDNA sequence for a25-D has been detected in human libraries 
from: adult brain, retina, fetal liver/spleen, fetal heart, pineal gland, and testis. 

5 Tables. RT-PCR EXPRESSION PROFILE FOR ALPHA2.DELT A D 

Tissue Human a2S-D ** Human a2S-D 



Brain +++ +++ 

Heart +++ 

10 Kidney +++* 

Liver ++ 
Colon 

Lung ++ 

Small Intestine +* 

15 Muscle +-h 

Stomach ++ 

Testis +++ 
Placenta 

Salivary Gland ++ ++-Kh 

20 Thyroid Gland +++ ++++ 

Adrenal Gland ++++ +-Hh 

Pancreas -h-h-* -h- 

Ovary ++* 

Uterus +* 

25 Prostrate ++* + 

Skin + 
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*2 products: wt and splice 
variant 

** Primers d2+dhD-2 detects 
splice region 

10 Example 4. Knockout of a25-B 

In order to create a mouse knockout of ot26-B, Genome Systems ( Catalog: 
BAG 4922 Mouse ES 129Svj PGR based Library Screen ) performed a PGR- 
based screen of a mouse BAG library using primers SEQ ID NOS 25-26, which 
were predicted to amplify an 650 bp cDNA or genomic fragment. One positive 

15 BAG clone (Genome Systems DNA control number: BAC-22401 ) from this 

screen was received. The same primers were used to generate a human DNA 
probe. This probe was used on a Southern blot to identify a --lOkb Hindlll mouse 
genomic fragment from the BAG, which was subcloned into the Hindll site of 
plasmid vector pRS416 (Stratagene). Two separate subclones were sequenced by 

20 standard techniques, using the T3 and T7 primers and SEQ ID NOS ( 25-32). 

Two 500 bp regions of sequence from the 5' and 3' ends of the lOkb genomic 
fragment (SEQ ID NOS 33 and 34, respectively), plus a 1.8kb sequence contig 
(SEQ ID NO 35) were identified. This genomic sequence can be used to identify 
the intron/exon structure of a portion of mouse a25-B gene, and may contain 

25 regulatory elements important for a26-B gene expression. 



PBL -HM- 
Bone Marrow 

Fetal Brain -H-f 

Fetal Liver -H- 



Example 5. Identification of amino acids encoded by cx25 gene 

The amino acid sequences of a26-C and a25-D, indicated in SEQ ID NOS 
5 and 6, were determined by translating the nucleotide sequences described in 
30 SEQ ID NOS 3 and 4, and aligning the amino acid sequences of ot25-A, a25-B, 

a25-G, and a25-D. The correct open reading frame for each amino acid sequence 
was determined based on homology of the amino acid sequences to other oc25-A 
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homologs. At the amino acid level, <x25-C is 28% identical and 48% similar to 
a26-A and is 28% identical and 47% similar to a26-B, and a25-D is 28% 
identical and 47% similar to a26-A and is 28% identical and 46% similar to a26- 
B. Although a26-C and oc25-D are related to cc25-A, they are distinctly new and 
different genes. 

Example 6. Proposed method of detecting the a25-C and a25-D proteins 
by using an cl25-C and oc25-D antibody 

Antibodies could be developed which specifically detect epitopes unique 
to a25-C and a25-D, or which detect all a26 proteins. These antibodies could be 
developed by either synthesizing a peptide which is identical to a25-C and/or 
cx26-D, or by bacterial ly-expressing a fusion protein containing either a26-C or 
a25-D, and then injecting these peptides into a research animal in order to 
stimulate an immunogenic response. Antibodies generated in such a manner 
could be used to detect levels of a28-C and/or a25-D protein in cells. This could 
be done by immunocytochemistry, where whole cells are fixed and then the 
antibody is used on the whole cells to detect expression of oc25-C or a25-D, and 
to detect the subcellular localization of a25-C or a26-D. Or, cells may be lysed 
and protein extracts generated and analyzed for ot25-C and/or ol25-D expression. 

Example 7. Isolation of RNA for cDNA Library 

In order to isolate a26-C or a26-D from cells, RNA could be isolated by 
lysing cells from any tissue of interest using standard methods known in the field. 
After isolation, RNA is reverse-transcribed into cDNA using the enzyme reverse 
transcriptase and a poly(T) primer or a mix of random primers. A mix of cDNA is 
produced, representing a large number of the genes which are expressed in the 
beginning cell population at a particular point in time. Once the cDNA pool has 
been created, it can be restricted and then ligated into a cloning vector using 
methods standard in the field. This results in a cDNA library. 
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Example 8. cDNA Cloning Procedure 

A25-C or a25-D could be cloned from a cDN A library, created as above, 
by using primers specific for a25-C or a25-D nucleotide sequences in a 
polymerase chain reaction, with the cDNA used as a template. Alternatively, 
oc25-C or a26-D sequences could be used as a probe in order to screen the cDNA 
library by hybridization. Using either technique, single clones are ulimately 
isolated from the library and sequenced using standard techniques. By sequencing 
multiple clones from a library, one could look for the existence of alternatively- 
spliced variants of oc25-C or a25-D, or for the existence of single nucleotide 
polymorphisms, or for mutations/alterations in a25-C or a25-D. 

Example 9, Screening cDNA Library with Antibody 

A cDNA library could also be screened by using an antibody to cx26-C or a25- 
D. The cDNA library is cloned into a vector which allows induction of protein 
expression of the cloned inserts. The complete cDNA library is induced to 
express a protein representing the cloned insert, then single clones which contain 
an insert that codes for a25-C or a25-D are identified if they hybridize to an 
antibody generated against a25-C or a25-D. Positive clones are isolated, and 
then sequenced using standard methods. 

It is to be understood that the invention is not to be limited to the exact 
details of operation, or to the exact compounds, compositions, methods, 
procedures or embodiments shown and described, as obvious modifications and 
equivalents will be apparent to one skilled in the art, and the invention is therefore 
to be limited only by the fiill scope of the appended claims. 
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We claim 

1 . An isolated and purified DNA sequence substantially similar to the DNA 
sequence shown in SEQ ID NOS 3 or 4. 

2. An isolated and purified DNA sequence that hybridizes to the DNA 
sequence shown in SEQ ID NOS 3 or 4 under high stringency hybridization 
conditions. 

3. An isolated and purified DNA sequence that consists essentially of the 
DNA sequence shown in SEQ ID NOS 3 or 4. 

4. An isolated and purified DNA sequence that has at least a 70% identity to 
a polynucleotide encoding the polypeptide expressed by SEQ ID NOS 5 or 6. 

5. An isolated and purified DNA sequence that is fully complementary to the 
DNA sequence shown in SEQ ID NOS 3 or 4. 

6. A recombinant DNA molecule comprising the isolated and purified DNA 
sequence of Claim 3 or 4 subcloned into an extra-chromosomal vector. 

7. A recombinant host cell comprising a host cell transfected with the 
recombinant DNA molecule of Claim 6. 

8. A substantially purified recombinant polypeptide, wherein the amino acid 
sequence of the substantially purified recombinant polypeptide is substantially 
similar to the amino acid sequence shown in SEQ ID NOS 5 or 6. 

9. A substantially purified recombinant polypeptide of Claim 8, wherein the 
polypeptide has at least about 70% amino acid sequence similarity to the amino 
acid sequence shown in SEQ ID NOS 5 or 6. 

10. A substantially purified recombinant polypeptide, wherein the amino acid 
sequence of the substantially purified recombinant polypeptide consists essentially 
of the amino acid sequence shown in SEQ ID NOS 5 or 6. 
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11. An antibody that selectively binds polypeptides with an amino acid 
sequence substantially similar to the amino acid sequence of Claim 8. 

12. A method of detecting ot25-C or a25-D protein in cells, comprising 
contacting cells with the antibody of Claim 1 1 and incubating the cells in a 
manner that allows for detection of the a25-C or a25-D protein-antibody 
complex. 

13. A diagnostic assay for detecting cells containing a25-C or a25-D 
mutations, comprising isolating total genomic DNA from the cell and subjecting 
the genomic DNA to PCR amplification using primers derived from the isolated 
and purified DNA sequence of Claim 1, 2, or 3 or by analyzing the genomic DNA 
directly by a hybridization method and determining whether the resulting PCR 
product contains a mutation. 

14. A diagnostic assay for detecting cells containing a25-C or a25-D 
mutations, comprising isolating total cell RNA, subjecting the RNA to reverse 
transcription-PCR amplification using primers derived from the isolated and 
purified DNA sequence of Claim 1, 2, or 3 and determining whether the resulting 
PCR product contains a mutation. 

15. A method for the amplification of a region of the DNA sequence of Claim 
1, 2, or 3, the method comprising the step of: contacting a test sample suspected of 
containing the desired sequence of Claim 1, 2, or 3 or portion thereof with 
amplification reaction reagents. 

16. A diagnostic kit for detecting the presence of at least one copy of the DNA 
sequence of Claim 1, 2, or 3 in a test sample, said kits containing a primer, a pair 
of primers or a probe, and optionally amplification reagents . 



wo 00/20450 

-49- 



17. An assay for the detection or screening of therapeutic compounds that 
interfere with or mimic the interaction between the polypeptide of Claim 8, 9. or 
10 and ligands that bind to the polypeptide of Claim 8, 9, or 10. 

18. The assay of Claim 1 7, herein the assay comprises the steps of: 

a) providing a polypeptide of Claim 8, 9, or 10; 

b) obtaining a candidate substance; 

c) bringing into contact said polypeptide with said candidate substance; 
and 

d) detecting the complexes formed between said polypeptide and said 
candidate substance. 

19. A method for protecting mammalian cells from abnormal calcium flux, 
comprising introducing into mammalian cells an expression vector comprising the 
isolated and purified DNA sequence of Claim 1, 2, or 3, which is operatively 
linked to a DNA sequence that promotes the high level expression of the isolated 
and purified DNA sequence in mammalian cells. 

20. A method for treating or preventing epilepsy, comprising introducing into 
a mammal an expression vector comprising the isolated and purified DNA 
sequence of Claim 1, 2, or 3, which is operatively linked to a DNA sequence that 
promotes the high level expression of the antisense strand of the isolated and 
purified DNA sequence in mammalian cells. 

21 . A method for purifying a25-C or a26-D protein fi-om cells, comprising: 

a) transfecting a host cell with a vector comprising the isolated and 
purified DNA sequence of Claim 1. 2, or 3 operatively linked to a promoter 
capable of directing gene expression in a host cell; 
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b) inducing expression of the isolated and purified DN A sequence in 

the cells; 

c) lysingthe cells; 

d) isolating ct25-C or ot26-D protein from the cells ; and 

e) purifying a26-C or a25-D protein from the isolate. 

22. An isolated and purified DNA sequence substantially similar to the DNA 
sequence shown in SEQ ID NOS 1 1. 14-16, 21-24, 31-35, 40-41, 43-44, 47-48 or 
49. 

23 An isolated and purified DNA sequence that hybridizes to the DNA 
sequence shown in SEQ ID NOS SEQ ID NOS 1 1, 14-16, 21-24, 31-35, 40-41, 
43-44, 47-48 or 49 under high stringency hybridization conditions. 

24. An isolated and purified DNA sequence that consists essentially of the 
DNA sequence shown in SEQ ID NOS SEQ ID NOS 11, 14-16,21-24,31-35,40- 

41, 43-44, 47-48 or 49. 

25 . An isolated and purified DNA sequence that has at least a 70% identity to 
a polynucleotide encoding the polypeptide expressed by SEQ ID NOS SEQ ID 
NOS 1 1, 14-16, 21-24, 31-35, 40-41, 43-44. 47-48 or 49. 

26. An isolated and purified DNA sequence that is folly complementary to the 
DNA sequence shown in SEQ ID NOS SEQ ID NOS 1 1, 14-16, 21-24, 3 1-35, 40- 
41,43-44, 47-48 or 49. 

27. A substantially purified recombinant polypeptide, wherein the amino acid 
sequence of the substantially purified recombinant polypeptide is substantially 
similar to the amino acid sequence shown in SEQ ID NOS 17 or 42. 

28. A substantially purified recombinant polypeptide of Claim 26, wherein the 
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polypeptide has at least about 70% amino acid sequence similarity to the amino 
acid sequence shown in SEQ ID NOS 17 or 42. 

29. A substantially purified recombinant polypeptide, wherein the amino acid 
sequence of the substantially purified recombinant polypeptide consists essentially 
of the amino acid sequence shown in SEQ ID NOS 17 or 42. 

30. An antibody that selectively binds polypeptides with an amino acid 
sequence substantially similar to the amino acid sequence of Claim 26. 

31. A method of using polynucleotide sequences to treat diseases which may 
result from alterations of a25-C and/or a26-D genes or from alterations of cellular 
pathways involving a25-C and/or a25-D, wherein the polynucleotide sequences 
are selected from the group consisting essentially of M76559.1, AF040709.1, 
AF042792.1, AF042793.1, ABOl 1130.1, T80372.1, AA360556.1, AI563965.1, 
N53512.1, AA000341.1, CAA90091.1, AI027237.1, AI026646.1, AA994701.1, 
AA887514.1, AI275868.1, AI675521.1, AA906993.1, AA301068.1, AI884536.1, 
AI862563.1, AI191453.1, AI241832.1, AA534927.1, AA329137.1, AI586961.1, 
AA394008. 1, AW007700. 1 , R38827. 1 , AA255807. 1, Hll 1 52. 1 . R60736.1 , 
T16903.1, AA435601.1, AI094263.1, AA008996.1, A1105056.1, AI502878.1, 
Z84493.1, Z84494.1, Z75743.1, Z75742.1, Z84492.1, AA815447.1, AA190607.1, 
AI223142.1, AAl 88635.1, R43629.1, R20288.1, AA459684.1, AA662058.1, 
Z44942.1, Z40693.1. AI051759.1, AU022914.1, AI843362.1, G36524.1, 
AA459804.1, AI696320.1, AI051759.1, AI696214.1, AC010180.1. AA445859.1, 
AJ010949.1, AA190607.1, AI051759.1, T70594.1,T96901.1,AA766033.1, 
AI160471.1, AA719773.1, AI003601.1, AA442451.1, AA521470.1, 
AA770076.1, AA001411.1, AA001473.1, W22650.1, H86016.1, AC005342.1, 
AC005343.1, T96900.1, AI457823.1, AI377638.1, and AI433691.1, AA001473.1 
and any of the polynucleotide sequences of SEQ ID NOS 1-1 6, 1 8-41, or 43-49. 

32. The method of claim 3 1 wherein the disease is selected from the group 
consisting essentially of seizure-related syndromes, migraine, ataxia, vestibular 
defects, chronic pain, mood, sleep interference,anxiety, ALS, multiple sclerosis. 
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mania, tremor, parkinsonism, substance abuse/addiction syndromes, mood, 
depression, and cancer. 

33. A method of using polynucleotide sequences to test for presence of a 

5 disease, or susceptibility to a disease, due to alterations or deletions in a25-C 

and/or a26-D, wherein the polynucleotide sequences are selected from the group 
consisting essentially of: M76559.1, AF040709.1, AF042792.1. AF042793.1, 
ABOl 1130.1, T80372.1, AA360556.1, AI563965.1, N53512.1, AA000341.1, 
CAA90091.1, AI027237.1, AI026646.1, AA994701.1, AA887514.1, A1275868.1, 

10 AJ675521.1, AA906993.1, AA301068.1, AI884536.1, A1862563.1, AI191453.1, 

AI241832.1, AA534927.1, AA329137.1, AI586961.1, AA394008.1, 
AW007700.1, R38827.1, AA255807.1, HI 1152.1, R60736.1, T16903.1, 
AA435601.1, A1094263.1, AA008996.1, AI105056.1, AI502878.1, Z84493.1, 
Z84494.1, Z75743.1, Z75742.1, Z84492.1, AA815447.1, AA190607.1, 

15 AI223142.1, AA188635.1, R43629.1, R20288.1, AA459684.1, AA662058.1, 

Z44942.1,Z40693.1, AI051759.1, AU022914.1, AI843362.1, G36524.1, 
AA459804.1, AI696320.1, AI051759.1, AI696214.1, AC010180.1, AA445859.1, 
AJ010949.1, AA190607.1, AI051759.1, T70594.1,T96901.1,AA766033.1, 
AI160471.1, AA719773.1, AI003601.1, AA442451.1, AA521470.1, 

20 AA770076.1, AA001411.1, AA001473.1, W22650.1, H86016.1, AC005342.1, 

AC005343.1, T96900.1, AI457823.1, AI377638.1, and AI433691.1, AA001473.1 
and any of the polynucleotide sequences of SEQ ID NOS 1-16, 18-41, or 43-49. 

34. A method of using polynucleotide sequences to identify the binding 
25 potential of the polynucleotide sequences to gabapentin, wherein the 

polynucleotide sequences are selected from the group consisting essentially of 
M76559.1, AF040709.1, AF042792.1, AF042793.1, ABOll 130.1, T80372.1, 
AA360556.1, AI563965.1, N53512.1, AA000341.1, CAA90091.1, AI027237.1, 
AI026646.1, AA994701.1, AA887514.1, AI275868.1, AI675521.1, AA906993.1, 
30 AA301068.1, AI884536.1, AI862563.1, AI191453.1, AI241832.1, AA534927.1, 

AA329137.1, AI586961.1, AA394008.1, AW007700.1, R38827.1, AA255807.1, 
H11152.1, R60736.1, T16903.1, AA435601.1, AI094263.1, AA008996.1, 
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AI105056.1, AI502878.1, Z84493.1, Z84494.1, Z75743.1, Z75742.1, Z84492.1, 
AA815447.1. AA190607.1, AI223142.1, AA188635.1, R43629.1, R20288.1, 
AA459684.1, AA662058.1, Z44942.1, Z40693.1, AI051759.1, AU022914.1, 
AI843362.1, G36524.1. AA459804.1, A1696320.1, AI051759.1, A1696214.1, 

5 AC010180.1, AA445859.1, AJ010949.1, AA190607.1, AI051759.1. 

T70594.1,T96901.1.AA766033.1, A1160471.1, AA719773.1, AI003601.1. 
AA442451.1, AA521470.1, AA770076.1, AA001411.1, AA001473.1, W22650.1, 
H86016.1, AC005342.1, AC005343.1, T96900.1, AI457823.1, AI377638.1, and 
AI433691.1, AAOO 1473 .1 and any of the polynucleotide sequences of SEQ JD 

10 NOS 1-16, 18-41, or 43-49. 
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Figure 3. PHJ Gabapentin binding activity by human a2B2 in transient ly 
transfected Cos 7 cells 

Western blot 
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SEQUENCE LISTING 
(1) GENERAL INFORMATION: 

(i) APPLICANT: 

(A) NAME: Margaret Ann Johns 

(B) STREET: 

(C) CITY: 

(D) STATE: 

(E) COUNTRY: 

(F) POSTAL CODE (ZIP) : 

(G) TELEPHONE: 

(H) TELEFAX: 



15 (A) NAME: Brian Jay Moldover 

(B) STREET: 

(C) CITY: 

(D) STATE: 

(E) COUNTRY: 

(F) POSTAL CODE (ZIP) : 

(G) TELEPHONE: 

(H) TELEFAX: 
APPLICANT: 

(A) NAME: James David Of ford 

(B) STREET: 

(C) CITY: 

(D) STATE: 

(E) COUNTRY: 

(F) POSTAL CODE (ZIP) : 

(G) TELEPHONE: 

(H) TELEFAX: 

(ii) TITLE OF INVENTION: Alpha-2/Delta Gene 
^5 (iii) NUMBER OF SEQUENCES: 49 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 
/R> COMPUTER: IBM PC compatible 
C OPERATING SYSTEM: PC-DOS/MS-DOS 

W) SO??SaRE: Pa^entln Release #1.0, Version #1.30 



(EPO) 



45 



50 



55 



(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STR?iNDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: a26-B 
(iii) MOLECULE TYPE: cDNA 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 
CGGGCAGCGCAGCCCGCAGAGGCGCTGCGGCCCGTGCAGCCCCGGAGGCCCCTCGCGGAGAAGGCG 

GCGGCGGAGGAGAGGCCGAGTTACCGCCCGCCGCCCGCGCCCCCCCAACCCCGCCGCCGCCGCCGC 

CGCCGCCACTGCCCCCCCTCCCCGCGGCGCCGCATCTTGAATGGAAACATGGCGGTGCCGGCTCGG 

ACCTGCGGCGCCTCTCGGCCCGGCCCAGCGCGGACTGCGCGCCCCTGGCCCGGCTGCGGCCCCCAC 

CCTGGCCCCGGCACCCGGCGCCCGACGTCCGGGCCCCCGCGCCCGCTGTGGCTGCTGCTGCCGCTT 

CTACCGCTGCTCGCCGCCCCCGGCGCCTCTGCCTACAGCTTCCCCCAGCAGCACACGATGCAGCAC 

TGGGCCCGGCGTCTGGAGCAGGAGGTCGACGGCGTGATGCGGATTTTTGGAGGCGTCCAGCAGCTC 

CGTGAGATTTACAAGGACAACCGGAACCTGTTCGAGGTACAGGAGT^TGAGCCTCAGAAGTTGGTG 

GAGAAGGTGGCAGGGGACATTGAGAGCCTTCTGGACAGGAAGGTGCAGGCCCTGAAGAGACTGGCT 

GATGCTGCAGAGAACTTCCAGAAAGCACACCGCTGGCAGGACAACATCAAGGAGGAAGACATCGTG 

TACTATGACGCCAAGGCTGACGCTGAGCTGGACGACCCTGAGAGTGAGGATGTGGAAAGGGGGTCT 

AAGGCCAGCACCCTAAGGCTGGACTTCATCGAGGACCCAAACTTCAAGAACAAGGTCAACTATTCA 

TACGCGGCTGTACAGATCCCTACGGACATCTACAAAGGCTCCACTGTCATCCTCAATGAGCTCAAC 

TGGACAGAGGCCCTGGAGAATGTGTTCATGGAAAACCGCAGACAAGACCCCACACTGCTGTGGCAG 

GTCTTCGGCAGCGCCACAGGAGTCACTCGCTACTACCCGGCCACCCCGTGGCGAGCCCCCAAGAAG 

ATCGACCTGTACGATGTCCGAAGGAGACCCTGGTATATCCAGGGGGCCTCGTCACCCAAAGACATG 

GTCATCATCGTGGATGTGAGTGGCAGTGTGAGCGGCCTGACCCTGAAGCTGATGAAGACATCTGTC 

TGCGAGATGCTGGACACGCTGTCTGATGATGACTATGTGAATGTGGCCTCGTTCAACGAGAAGGCA 

CAGCCTGTGTCATGCTTCACACACCTGGTGCAGGCCAATGTGCGCAACAAGAAGGTGTTCAAGGAA 

GCTGTGCAGGGCATGGTGGCCAAGGGCACCACAGGCTACAAGGCCGGCTTTGAGTATGCCTTTGAC 

CAGCTGCAGAACTCCAACATCACTCGGGCCAACTGCAACAAGATGATCATGATGTTCACGGATGGT 

GGTGAGGACCGCGTGCAGGACGTCTTTGAGAAGTACAATTGGCCAAACCGGACGGTGCGCGTGTTT 

ACTTTCTCCGTGGGGCAGCATAACTATGACGTCACACCGCTGCAGTGGATGGCCTGTGCCAACAAA 

GGCTACTATTTTGAGATCCCTTCCATCGGAGCCATCCGCATCAACACACAGGAATATCTAGATGTG 

TTGGGCAGGCCCATGGTGCTGGCAGGCAAGGAGGCCAAGCAGGTTCAGTGGACCAACGTGTATGAG 

GATGCACTGGGACTGGGGTTGGTGGTAACAGGGACCCTCCCTGTTTTCAACCTGACACAGGATGGC 

CCTGGGGAAAAGAAGAACCAGCTGATCCTGGGCGTGATGGGCATTGACGTGGCTCTGAATGACATC 

AAGAGGCTGACCCCCAACTACACGCTTGGAGCCAACGGCTATGTGTTTGCCATTGACCTGAACGGC 

TACGTGTTGCTGCACCCCAATCTCAAGCCCCAGACCACCAACTTCCGGGAGCCTGTGACTCTGGAC 

TTCCTGGATGCGGAGCTAGAGGATGAGAACAAGGAAGAGATCCGTCGGAGCATGATTGATGGCAAC 

AAGGGCCACAAGCAGATCAGAACGTTGGTCAAGTCCCTGGATGAGAGGTACATAGATGAGGTGACA 

CCGAACTACACCTGGGTGCCTATAAGGAGCACTAACTACAGCCTGGGGCTGGTGCTCCCACCCTAC 

AGCACCTTCTACCTCCAAGCCAATCTCAGTGACCAGATCCTGCAGGTCAAGTATTTTGAGTTCCTG 

CTCCCCAGCAGCTTTGAGTCTGAAGGACACGTTTTCATTGCTCCCAGAGAGTACTGCAAGGACCTG 

/J^TGCCTCAGACAACAACACCGAGTTCCTGAAAAACTTTATTGAGCTCATGGAGAAAGTGACTCCA 

GACTCCAAGCAGTGCAACAACTTCCTTCTGCACAACCTGATCTTGGACACGGGCATCACGCAGCAG 

CTGGTAGAGCGTGTGTGGAGGGACCAGGATCTCAACACGTACAGCCTACTGGCCGTGTTCGCTGCC 

ACAGACGGTGGCATCACCCGAGTCTTCCCCAACAAGGCAGCTGAGGACTGGACAGAGAACCCTGAG 

CCCTTCAATGCCAGCTTCTACCGCCGCAGCCTGGATAACCACGGTTATGTCTTCAAGCCCCCACAC 

CAGGATGCCCTGTTAAGGCCGCTGGAGCTGGAGAATGACACTGTGGGCATCCTCGTCAGCACAGCT 

GTGGAGCTCAGCCTAGGCAGGCGCACACTGAGGCCAGCAGTGGTGGGCGTCAAGCTGGACCTAGAG 

GCTTGGGCTGAGAAGTTCAAGGTGCTAGCCAGCAACCGTACCCACCAAGACCAGCCTCAGAAGTGC 

GGCCCCAACAGCCACTGTGAGATGGACTGCGAGGTTAACAATGAGGACTTACTCTGTGTCCTCATT 

GATGATGGAGGATTCCTGGTGCTGTCAAACCAGAACCATCAGTGGGACCAGGTGGGCAGGTTCTTC 

AGTGAGGTGGATGCCAACCTGATGCTGGCACTCTACAATAACTCCTTCTACACCCGCAAGGAGTCC 

TATGACTATCAGGCAGCCTGTGCCCCTCAGCCCCCTGGCAACCTGGGTGCTGCACCCCGGGGTGTC 

TTTGTGCCCACCGTTGCAGATTTCCTTAACCTGGCCTGGTGGACCTCTGCTGCCGCCTGGTCCCTG 

TTCCAGCAGCTTCTCTACGGCCTCATCTACCACAGCTGGTTCCAAGCAGACCCCGCGGAGGCCGAG 

GGGAGCCCCGAGACGCGCGAGAGCAGCTGCGTCATGAAACAGACCCAGTACTACTTCGGCTCGGTA 

AACGCCTCCTACAACGCCATCATCGACTGCGGAAACTGCTCCAGGCTGTTCCACGCGCAGAGACTG 

ACCAACACCAATCTTCTCTTTGTGGTGGCCGAGAAGCCGCTGTGCAGCCAGTGCGAGGCTGGCCGG 

CTGCTGCAGAAGGAGACGCACTGCCCAGCGGACGGCCCGGAGCAGTGTGAGCTAGTGCAGAGACCG 

CGATACCGGAGAGGCCCGCACATCTGCTTCGACTACAACGCGACAGAAGATACCTCAGACTGTGGC 

CGCGGGGCCTCCTTCCCGCCGTCGCTGGGCGTCCTGGTCTCCCTGCAACTGCTGCTCCTCCTGGGC 

CTGCCGCCCCGGCCGCAGCCTCAAGTCCTCGTCCACGCCTCTCGCCGCCTCTGAGCACCCTGCCCC 

ACCCCACCTCCACTCCCACCTCACCCGGCCTCTTCGCCTTTCCCACCCTCCTGCCCCACACTCCCC 

GCCTTAGAGCCTCGTCCCTCCCTCACTGAAGGACCTGAGCTGGCCAGGCCCTGAGAGTCTGGTCTG 
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CGCCTTGGGATGGGGAGTCCCAAAGCGGGACGCCGCAGGTGTTTGGCACCCAAATCACATCTCACC 

TCCGAACTGTTCAAGTGTCCCCAGACCCTTCTTGCCTGCTGGGCTCCCCCCAGTGGGATGGGACAG 

GGAGGCCACACGCACTGGTGCCAAAACCAGGCCTCTGCTGCCGCCCTTCCTGGAGGCTGCCTATGT 

TGGGGGGGACCCTGCCTCAGCTGACCCGGCCTCTCTGCCCCACCCAAGCCCAAACTTGGTTTCTGT 

GAGAATAGTGGAGGAAGGTGAGATGGCCAGTTTGAAGCCTGTGCCTCCCAGCTTAAATCCTAGCAG 

GAGAGAGGCTCTGGGGCAGCCCCCATGGGCTCCTGCCCCTTTCAGGCCTACAGCCACATCCCCAAG 

CCCACCAGGTGTCAGGATAGTCACAGTGATACCAGTTCAGACACTACCCCATATACACCTGGAACA 

TTGAGGATGGAAACTGGACTCACATTCGACATACCCCACTGGGCACACGCACAAACACACACACTA 

TGGGGTGGGGTGGGTGTAGGGGCTTACAAAGCCTTACACAGGGCGAGGGGTTGGTGGGAGGGTTGG 

CACCTGCACACTCCATCTCCTGCTCACCACCTGCCTCTAATCTGAGCTGCAGCCTGGCTGGTCCTC 

CCATTTCTAAAGCTGAATGTCAAACAGTGCCAAATGCTGGGGCAGGGGGTGAAGAACCCTCTGTCC 

CACCCCTAGCCACCAGTGTCCTCCAAGTGCCCCCTCACCTCTCCAGGTGCTCATTGTAACCATTTC 

TCACTAGTGTCAGGCCCCCAGTGGGACCACATGCCACTGCCTGCACCTTTCGGCAGAGGAACCCCC 

ACCAGACATCACCCTTTGCCTTAGCAGGGGTGACTTTGTCTCTCCTGGCTGGGCCATCCTTCCGCC 

AATCTGGCCCTTACACACTCAGGCCTGTGCCCACTCCCTATCTCCTTCCCACCCCTACACACACAC 

TCCCTGCTTGCAGGAGGCCAAACTGTCCCTCCCTTGCTGAACACACACACACACACACACACACAG 

GTGGGGACTGGGCACAGCTCTTCACACCATTCATTCTGGTCATTTCCCCCAAAGGCATCCCAGCCT 

GGGGGCCAGTGGGGAACTGAGGGCAAGGGGATATAGTGATGGGGCTCAGATGGACTGGGAGGAGGG 

GGAGGGTGATGCATTAATTAATGGCTTCGTTAATTAATGTCATGTTGCTTGTCGCTTTCTCAGTGT 

GTGTGTGTGGTCCATGCCCACTGCTGGTGCCAGGGTGGGTGTCCATGTGCACCCGGCCTGGATGCC 

AGCTGTGTCCTTCGGGGGCGTGCGTGTAACTGTAGTGTAGTCAGGTGCTCAATGGAGAATATAAAC 

ATATACAGAAAAATATATATTTTAAGTTTAAAAAACAGAAAAACAGACAAAACAATCCCCATCAGG 

TAGCTGTCTAACCCCCAGCTGGGTCTAATCCTTCTCATTACCCACCCGACCTGGCTGCCCCTCACC 

TTGGGCTGGGGGACTGGGGGGCCATTTCCTTTTCTCTGCCCTTTTTTTGTTGTTCTATTTTGTACA 

GACAAGTTGGAAAAACAACAGCGACAAAAAAGTCAAGAAACTTTGTAAAATATCGTGTGTGTGATT 

CCTTGTAAAATATTTTCAAATGGTTTATTACAGAAGATCAGTTATTAAATAATGTTCATATTTTCA 

CTTC 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: a25-B 

(iii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

MAVPARTCGASRPGPART7VRPWPGCGPHPGPGTRRPTSGPPRPLWLLLPLLPLLAAPGASAYSFPQ 
QHTMQHWARRLEQEVDGVMRIFGGVQQLREIYKDNRNLFEVQENEPQKLVEKVAGDIESLLDRKVQ 
ALKRLADAAENFQKAHRWQDNIKEEDIVYYDAKADAELDDPESEDVERGSKASTLRLDFIEDPNFK 
NKVNYSYAAVQI PTDI YKGSTVI LNELNWTEALENVFMENRRQDPTLLWQVFGSATGVTRYYPATP 
WRAPKKIDLYDVRRRPWYIQGASSPKDMVIIVDVSGSVSGLTLKLMKTSVCEMLDTLSDDDYVNVA 
S FNEKAQPVS CFTHLVQANVRNKKVFKEAVQGMVAKGTTGYKAGFEYAFDQLQNSNITRANCNKMI 
MMFTDGGEDRVQDVFEKYNWPNRTVRVFTFSVGQHNYDWPLQWMACANKGYYFEIPSIGAIRINT 
QEYLDVLGRPMVLAGKEAKQVQWTNVYEDALGLGLVVTGTLPVFNLTQDGPGEKKNQLILGVMGID 
VALNDIKRLTPNYTLGANGYVFAIDLNGYVLLHPNLKPQTTNFREPVTLDFLDAELEDENKEEIRR 
SMI DGNKGHKQI RTLVKS LDERYI DEVT RN YTWVP I RSTNYS LGLVLP P YST FYLQANLS DQI LQV 
KYFEFLLP S S FES EGHVFI APREYCKDLNAS DNNTEFLKNFI ELMEKVTPDS KQCNNFLLHNLI LD 
TGITQQLVERVWRDQDLNTYSLLAVFAATDGGITRVFPNKAAEDWTENPEPFNASFYRRSLDNHGY 
VFKPPHQDALLRPLELENDTVGILVSTAVELSLGRRTLRPAWGVKLDLEAWAEKFKVLASNRTHQ 
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DQPQKCGPNSHCEMDCEVNNEDLLCVLIDDGGFLVLSNQNHQWDQVGRFFSEVDANLMLALYNNSF 
YTRKESYDYQAACAPQPPGNLGAAPRGVFVPTVADFLNLAWWTSAAAWSLFQQLLYGLIYHSWFQA 
DPAEAEGSPETRESSCVMKQTQYYFGSVNASYNAIIDCGNCSRLFHAQRLTNTNLLFWAEKPLCS 
QCEAGRLLQKETHCPADGPEQCELVQRPRYRRGPHICFDYNATEDTSDCGRGASFPPSLGVLVSLQ 
5 LLLLLGLPPRPQPQVLVHASRRL 



(2) INFORMATION FOR SEQ ID NO: 3: 

10 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
15 (ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 

(B) LOCATION: 

(D) OTHER INFORMATION: a25-C 
20 (iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 
TACTATAGGGCGGCCGCGAATTCGGCACGAGGCGGCGCGGAGCGGAGCAGGCAGCCCCGCGCGCTC 
GCCCACCGCCCGCTCCGCGCAGCTCCCCGCGGCCGCTCTCGTCGCCGCCGCAGCGGGCGCGTCGGA 

25 GGGAGCCCAGCATGGCCGGGCCGGGCTCGCCGCGCCGCGCGTCCCGGGGGGCCTCGGCGCTTCTCG 
CTGCCGCGCTTCTCTACGCCGCGCTGGGGGACGTGGTGCGCTCGGAGCAGCAGATACCGCTCTCCG 
TGGTGAAGCTCTGGGCCTCGGCTTTTGGTGGGGAGATAAAATCCATTGCTGCTAAGTACTCCGGTT 
CCCAGCTTCTGCAAAAGAAATACAAAGAGTATGAGAAAGACGTTGCCATAGAAGAAATTGATGGCC 
TCCAACTGGTAAAGAAGCTGGCAAAGAACATGGAAGAGATGTTTCACAAGJ^AGTCTGAGGCCGTCA 

30 GGCGTCTGGTGGAGGCTGCAGAAGAAGCACACCTG7WVCATGAATTTGATGCAGACTTACAGTATG 
AATACTTCAATGCTGTGCTGATAAATGAAAGGGACAAAGACGGGAATTTTTTGGAGCTGGGAAAGG 
AATTCATCTTAGCCCCAAATGACCATTTTAATAATTTGCCTGTGAACATCAGTCTAAGTGACGTCC 
AAGTACCAACGAACATGTACAACAAAGACCCTGCAATTGTCAATGGGGTTTATTGGTCTGAATCTC 
TAAACAAAGTTTTTGTAGATAACTTTGACCGTGACCCATCTCTCATATGGCAGTACTTTGGAAGTG 

35 CAAAGGGCTTTTTTAGGCAGTATCCGGGGATTAAATGGGAACCAGATGAGAATGGAGTCATTGCCT 
TCGACTGCAGGAACCGAAAATGGTACATCCAGGCAGCAACTTCTCCGAAAGACGTGGTCATTTTAG 
TTGACGTCAGTGGCAGCATGAAAGGACTCCGTCTGACTATCGCGAAGCAAACAGTCTCATCCATTT 
TGGATACACTTGGGGATGATGACTTCTTCAACATAATTGCTTATAATGAGGAGCTTCACTATGTGG 
AACCTTGCCTGAATGGAACTTTGGTGCAAGCCGACAGGACAAACAAAGAGCACTTCAGGGAGCATC 

40 TGGACAAACTTTTCGCCAAAGGAATTGGAATGTTGGATATAGCTCTGAATGAGGCCTTCAACATTC 
TGAGTGATTTCAACCACACGGGACAAGGAAGTATCTGCAGTCAGGCCATCATGCTCATAACTGATG 
GGGCGGTGGACACCTATGATACAATCTTTGCAAAATACAATTGGCCAGATCGAAAGGTTCGCATCT 
TCACATACCTCATTGGACGAGAGGCTGCGTTTGCAGACAATCTAAAGTGGATGGCCTGTGCCAACA 
AAGGATTTTTTACCCAGATCTCCACCTTGGCTGATGTGCAGGAGAATGTCATGGAATACCTTCACG 

45 TGCTTAGCCGGCCCAAAGTCATCGACCAGGAGCATGATGTGGTGTGGACCGAAGCTTACATTGACA 
GCACTCTGACTGATGATCAGGGCCCCGTCCTGATGACCACTGTAGCCATGCCTGTGTTTAGTAAGC 
AGAACGAAACCAGATCGAAGGGCATTCTTCTGGGAGTGGTTGGCACAGATGTCCCAGTGAAAGAAC 
TTCTGAAGACCATCCCCAAATACAAGTTAGGGATTCACGGTTATGCCTTTGCAATCACAAATAATG 
GRTATATCCTGACGCATCCGGAACTCAGGCTGCTGTACGAAGAAGGAAAAAAGCGAAGGAAACCTA 

50 ACTATAGTAGCGTTGACCTCTCTGAGGTGGAGTGGG/VAGACCGAGATGACGTGTTGAGAAATGCTA 
TGGTGAATCGAAAGACGGGGAAGTTTTCCATGGAGGTGAAGAAGACAGTGGACAAAGGGAAACGGG 
TTTTGGTGATGACAAATGACTACTATTATACAGACATCAAGGGTACTCCTTTCAGTTTAGGTGTGG 
CGCTTTCCAGAGGTCATGGGAAATATTTCTTCCGAGGGAATGTAACCATCGAAGAAGGCCTGCATG 
ACTTAGAACATCCCGATGTGTCCTTGGCAGATGAATGGTCCTACTGCAACACTGACCTACACCCTG 

55 AGCACCGCCATCTGTCTCAGTTAGAAGCGATTAAGCTCTACCTAAAAGGCAAAGAACCTCTGCTCC 
AGTGTGATAAAGAATTGATCCAAGAAGTCCTTTTTGACGCGGTGGTGAGTGCCCCCATTGAAGCGT 
ATTGGACCAGCCTGGCCCTCAACAAATCTGAAAATTCTGACAAGGGCGTGGAGGTTGCCTTCCTCG 
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GCACTCGCACGGGCCTCTCCAGAATCAACCTGTTTGTCGGGGCTGAGCAGCTCACCAATCAGGACT 

TCCTGAAAGCTGGCGACAAGGAGAACATTTTTAACGCAGACCATTTCCCTCTCTGGTACCGAAGAG 

CCGCTGAGCAGATTCCAGGGAGCTTCGTCTACTCGATCCCATTCAGCACTGGACCAGTCAATAAAA 

GCAATGTGGTGACAGCAAGTACATCCATCCAGCTCCTGGATGAACGGAAATCTCCTGTGGTGGCAG 

CTGTAGGCATTCAGATGAAACTTGAATTTTTCCAAAGGAAGTTCTGGACTGCCAGCAGACAGTGTG 

CTTCCCTGGATGGCAAATGCTCCATCAGCTGTGATGATGAGACTGTGAATTGTTACCTCATAGACA 

ATAATGGATTTATTTTGGTGTCTGAAGACTACACACAGACTGGAGACTTTTTTGGTGAGATCGAGG 

GAGCTGTGATGAACAAATTGCTAACAATGGGCTCCTTTAA7VAGAATTACCCTTTATGACTACCAAG 

CCATGTGTAGAGCCAACAAGGAAAGCAGCGATGGCGCCCATGGCCTCCTGGATCCTTATAATGCCT 

TCCTCTCTGCAGTAAAATGGATCATGACAGAACTTGTCTTGTTCCTGGTGGAATTTAACCTCTGCA 

GTTGGTGGCACTCCGATATGACAGCTAAAGCCCAGAAATTGAAACAGACCCTGGAGCCTTGTGATA 

CTGAATATCCAGCATTCGTCTCTGAGCGCACCATCAAGGAGACTACAGGG7VATATTGCTTGTGAAG 

ACTGCTCCAAGTCCTTTGTCATCCAGCAAATCCCAAGCAGCAACCTGTTCATGGTGGTGGTGGACA 

GCAGCTGCCTCTGTGAATCTGTGGCCCCCATCACCATGGCACCCATTGAAATCAGGTATAATGAAT 

CCCTTAAGTGTGAACGTCTAAAGGCCCAGAAGATCAGAAGGCGCCCAGAATCTTGTCATGGCTTCC 

ATCCTGAGGAGAATGCAAGGGAGTGTGGGGGTGCGCCGAGTCTCCAAGCCCAGACAGTCCTCCTTC 

TGCTCCCTCTGCTTTTGATGCTCTTCTCAAGGTGACACTGACTGAGATGTTCTCTTACTGACTGAG 

ATGTTCTCTTGGCATGCTAAATCATGGATAAACTGTGAACCAAAATATGGTGCAACATACGAGACA 

TGAATATAGTCCAACCATCAGCATCTCATCATGATTTTAAACTGTGCGTGATATAAACTCTTAAAG 

ATATGTTGACAAAAAGTTATCTATCATCTTTTTACTTTGCCAGTCATGCAAATGTGAGTTTGCCAC 

ATGATAATCACCCTTCATCAGAAATGGGACCGCAAGTGGTAGGCAGTGTCCCTTCTGCTTGAAACC 

TATTGAAACCAATTTAAAACTGTGTACTTTTTAAATAAAGTATATTAAAATCATAAAAAAAAAAAA 

AAAAAAAA 



(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: a25-D 

(iii) MOLECULE TYPE: cDNA 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
CCATGCCTGCAACTCCCAACTTCCTCGCAAACCCCAGCTCCAGCAGCCGCTGGATTCCCCTCCAGC 
CAATGCCCGTGGCCTGGGCCTTTGTGCAGAAGACCTCGGCCCTCCTGTGGCTGCTGCTTCTAGGCA 
CCTCCCTGTCCCCTGCGTGGGGACAGGCCAAGATTCCTCTGGAAACAGTGAAGCTATGGGCTGACA 
CCTTCGGCGGGGACCTGTATAACACTGTGACCAAATACTCAGGCTCTCTCTTGCTGCAGAAGAAGT 
ACAAGGATGTGGAGTCCAGTCTGAAGATCGAGGAGGTGGATGGCTTGGAGCTGGTGAGGAAGTTCT 
CAGAGGACATGGAGAACATGCTGCGGAGGAAAGTCGAGGCGGTCCAGAATCTGGTGGAAGCTGCCG 
AGGAGGCCGACCTGAACCACGAATTCAATGAATCCCTGGTGTTCGACTATTACAACTCGGTCCTGA 
TCAACGAGAGGGACGAGAAGGGCAACTTCGTGGAGCTGGGCGCCGAGTTCCTCCTGGAGTCCAATG 
CTCACTTCAGCAACCTGCCGGTGAACACCTCCATCAGCAGCGTGCAGCTGCCCACCAACGTGTACA 
ACAAAGACCCAGATATTTTAAATGGAGTCTACATGTCTGAAGCCTTGAATGCTGTCTTCGTGGAGA 
ACTTCCAGAGAGACCCAACGTTGACCTGGCAATATTTTGGCAGTGCAACTGGATTCTTCAGGATCT 
ATCCAGGTATAAAATGGACACCTGATGAGAATGGAGTCATTACTTTTGACTGCCGAAACCGCGGCT 
GGTACATTCAAGCTGCTACTTCTCCCAAGGACATAGTGATTTTGGTGGACGTGAGCGGCAGTATGA 
AGGGGCTGAGGATGACTATTGCCAAGCACACCATCACCACCATCTTGGACACCCTGGGGGAGAATG 
ACTTCGTTAATATCATAGCGTACAATGACTACGTCCATTACATCGAGCCTTGTTTTAAAGGGATCC 
TCGTCCAGGCGGACCGAGACAATCGAGAGCATTTCAAACTGCTGGTGGAGGAGTTGATGGTCAAAG 
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GTGTGGGGGTCGTGGACCAAGCCCTGAGAGAAGCCTTCCAGATCCTGAAGCAGTTCCAAGAGGCCA 

AGCAAGGAAGCCTCTGCAACCAGGCCATCATGCTCATCAGCGACGGCGCCGTGGAGGACTACGAGC 

CGGTGTTTGAGAAGTATAACTGGCCAGACTGTAAGGTCCGAGTTTTCACTTACCTCATTGGGAGAG 

AAGTGTCTTTTGCTGACCGCATGAAGTGGATTGCATGCAACAACAAAGGCTACTACACGCAGATCT 

CAACGCTGGCGGACACCCAGGAGAACGTGATGGAATACCTGCACGTGCTCAGCCGCCCCATGGTCA 

TCAACCACGACCACGACATCATCTGGACAGAGGCCTACATGGACAGCAAGCTCCTCAGCTCGCAGG 

CTCAGAGCCTGACACTGCTCACCACTGTGGCCATGCCAGTCTTCAGCAAGAAGAACGAAACGCGAT 

CCCATGGCATTCTCCTGGGTGTGGTGGGCTCAGATGTGGCCCTGAGAGAGCTGATGAAGCTGGCGC 

CCCGGTACAAGCTTGGAGTGCACGGATACGCCTTTCTGAACACCAACAATGGCTACATCCTCTCCC 

ATCCCGACCTCCGGCCCCTGTACAGAGAGGGGAAGAAACTAAAACCCAAACCTAACTACAACAGTG 

TGGATCTCTCCGAAGTGGAGTGGGAAGACCAGGCTGAATCTCTGAGAACAGCCATGATCAATAGGG 

AAACAGGTACTCTCTCGATGGATGTGAAGGTTCCGATGGATAAAGGGAAGCGAGTTCTTTTCCTGA . 

CCAATGACTACTTCTTCACGGACATCAGCGACACCCCTTTCAGTTTGGGGGTGGTGCTGTCCCGGG 

GCCACGGAGAATACATCCTTCTGGGGAACACGTCTGTGGAAGAAGGCCTGCATGACTTGCTTCACC 

CAGACCTGGCCCTGGCCGGTGACTGGATCTACTGCATCACAGATATTGACCCAGACCACCGGAAGC 

TCAGCCAGCTAGAGGCCATGATCCGCTTCCTCACCAGGAAGGACCCAGACCTGGAGTGTGACGAGG 

AGCTGGTCCGGGAGGTGCTGTTTGACGCGGTGGTGACAGCCCCCATGGAAGCCTACTGGACAGCGC 

TGGCCCTCAACATGTCCGAGGAGTCTGAACACGTGGTGGACATGGCCTTCCTGGGCACCCGGGCTG 

GCCTCCTGAGAAGCAGCTTGTTCGTGGGCTCCGAGAAGGTCTCCGACAGGAAGTTCCTGACACCTG 

AGGACGAGGCCAGCGTGTTCACCCTGGACCGCTTCCCGCTGTGGTACCGCCAGGCCTCAGAGCATC 

CTGCTGGCAGCTTCGTCTTCAACCTCCGCTGGGCAGAAGGACCAGAAAGTGCGGGTGAACCCATGG 

TGGTGACGGCAAGCACAGCTGTGGCGGTGACCGTGGACAAGAGGACAGCCATTGCTGCAGCCGCGG 

GCGTCCAAATGAAGCTGGAATTCCTCCAGCGCAAATTCTGGGCGGCAACGCGGCAGTGCAGCACTG 

TGGATGGGCCGTGCACACAGAGCTGCGAGGACAGTGATCTGGACTGCTTCGTCATCGACAACAACG 

GGTTCATTCTGATCTCCAAGAGGTCCCGAGAGACGGGAAGATTTCTGGGGGAGGTGGATGGTGCTG 

TCCTGACCCAGCTGCTCAGCATGGGGGTGTTCAGCCAAGTGACTATGTATGACTATCAGGCCATGT 

GCAAACCCTCGAGTCACCACCACAGTGCAGCCCAGCCCCTGGTCAGCCCAATTTCTGCCTTCTTGA 

CGGCGACCAGGTGGCTGCTGCAGGAGCTGGTGCTGTTCCTGCTGGAGTGGAGTGTCTGGGGCTCCT 

GGTACGACAGAGGGGCCGAGGCCAAAAGTGTCTTCCATCACTCCCACAAACACAAGAAGCAGGACC 

CGCTGCAGCCCTGCGACACGGAGTACCCCGTGTTCGTGTACCAGCCGGCCATCCGGGAGGCCAACG 

GGATCGTGGAGTGCGGGCCCTGCCAGAAGGTATTTGTGGTGCAGCAGATTCCCAACAGTAACCTCC 

TCCTCCTGGTGACAGACCCCACCTGTGACTGCAGCATCTTCCCACCAGTGCTGCAGGAGGCGACAG 

AAGTCAAATATAATGCCTCTGTC73AATGTGACCGGATGCGCTCCCAGAAGCTCCGCCGGCGACCAG 

ACTCCTGCCACGCCTTCCATCCAGAGGAGAATGCCCAGGACTGCGGCGGCGCCTCGGACACCTCAG 

CCTCGCCGCCCCTACTCCTGCTGCCTGTGTGTGCCTGGGGGCTACTGCCCCAACTCCTGCGGTGAC 

ACCACCCAGCCTGACCTGTGTTTTGGCAAGGTGATCCTTCCAGAGCCATCCCAAAAAGTCAGCACT 

GACATGGGATGCAGCTAACTGCAGTTGGGTCGCCCCCAGGCCAACGCTCCTCTCAATCCTGGGCTG 

GTGGCCCCTGGCTCCGGAGAATGCTGGATGGAACAGGAAACCAATCACCTGGCACCACT^ 

TGCTTCATGGTGCCCGGTACCATCTGCCCTAGGTCTC7VACATGAGCATACTTCTGACCTAACCTTC 

CTGTCTCCTCTTCGGGAAGCCAGCGTGAGCTCAGCTTGGACCAAGACAAAATAATTTAGTTCTTCC 

TGTACTCCAGAGTCCAGACCCAGCCAAGAAAGGGTCAGTTGTTTCTGACCCTTTCTGTCGGAGTGG 

TCTCTGGTAGAACCCAAGGACTTCTGGGTACTGAGAAGCAGCAGCAGAATGAGGCCAAATGC7VGAG 

ATGAGGCTAAGGCAAGAATATGCCCCAACTAAAGCATAGATTCCCCAAAGTGAGGCTCATGGTGGG 

AGGCCACTCACCTTCCTAGCTGCTGCTCGAAAAGGTTTTGACTGTGTTGGGGTGGGGGTTGGGTAA 

GGGAATGGTCAAGACTGAGAAAGGAATGAAATCCATTCAGGAAATATCGACAGGGCTACACGTGAT 

GTCCCCAAACTGCTGCTATTGAAGAACTTCCCAAAACTTCTTTACAAAGCCCTAAAGGAAAGTTTG 

CATCTATGAAAAGCCAATAGGCTGAGACATCCAATTGCTGCATGGAAATTGATGTACATTCAGGGG 

ACGGCAAAAATAGCTGTAAAATAGTGAAAAAGAGCAGTGGTTGTGCTCTTTTCTGGCCAATGATTT 

ACAAAAGAATCTACTTGACTCTGTCCCTGGAGTGAAATCCTTAGGGTTGGAACTTGTGGGAACATT 

CCAACTTGCTAAGCAGGGTCCACTGGGAGGGAAGCTCTATCTGGGT^CTCACCCCCAGCGCACACA 

CATCTCCCCCAGGGTCCCAAGGCCCCGCAGCTTCCTCCCCCGACCAAACCCCAAGACCTGGATCCC 

AGGAGACAACAGTCTCCACATGAGAGCAACATTAAGGGCAAAGCCATGGAGAAATGTGGGAGAGGC 

CGGCCTCAAATCTTTCCATTTAACAAACCCCAGTGATGGGTATGGACAGCATGCAGGGCTTTTGGG 

GCGCTTCCCCCCGCTCCTCCATCACCCTCAGCCTCCACACTTCAAAGTTCAAGTTCAAAGCTGTTC 

AAGTTTCCTACCAGCAAATAGCCCTAACTTGCCTCTAGAGTAGGCCAAATGCCAACTCTGTAAAAC 

ACACTTACATTATCGGTTACAGAATGTCyVCTCTTACCATCATGTCTTGCTJkACAACC 

AGTATTAATGCCCCCTTACAGCAGAAGACACTGCAGCTCGAAGACAGCTTAAGTGGCAGAATAATG 

CTAGAACAGCTAAGGTTTACATGTACCAAATAACATGTTTCAGCTCATTCCJV^ 

CCCTGAAAGTGGGTACTATCATTAGTCCCATGTTATAGAAACTGCAGCAGAGTTGAAAATTGCCTC 
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CAAATTACCGGAAGAGTGTATGAAGATTGAATGTGATGTATTCACGTAACATGCTTGAAACTGCCT 
GGCATATACTAAACGCTAAATAAATACATGCTAACTGCAAAAAAAAAAAAAAAAAAA 



(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(ix) FEATURE: 

(A) NAME/ KEY: 
(B) LOCATION: 

(D) OTHER INFORMATION: a25-C 

(iii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
MAGPGS PRRASRGASALLAAALLYT^ALGDWRSEQQI PLS WKLWASAFGGEI KS lAAKYSGSQLL 
QKKYKEYEKDVAIEEIDGLQLVKKLAKNMEEMFHKKSEAVRRLVEAAEEAHLKHEFDADLQYEYFN 
AVLINERDKDGNFLELGKEFILAPNDHFNNLPVNISLSDVQVPTNMYNKDPAIVNGVYWSESLNKV 
FVDNFDRDPSLIWQYFGSAKGFFRQYPGIKWEPDENGVIAFDCRNRKWYIQAATSPKDWILVDVS 
GSMKGLRLTIAKQTVSSILDTLGDDDFFNIIAYNEELHYVEPCLNGTLVQADRTNKEHFREHLDKL 
FAKGIGMLDIALNEAFNILSDFNHTGQGSICSQAIMLITDGAVDTYDTIFAKYNWPDRKVRIFTYL 
I GREAAFADNLKWMACT^JJ KGFFTQI STLADVQENVMEYLHVLS RP KVI DQEHDVVWTEAYI DSTLT 
DDQGPVLMTTVAMPVFSKQNETRSKGILLGWGTDVPVKELLKTIPKYKLGIHGYAFAITNNGYIL 
THPELRLLYEEGKKRRKPNYSSVDLSEVEWEDRDDVLRNAMVNRKTGKFSMEVKFCTVDKGKRVLVM 
TNDYYYTDIKGTPFSLGVALSRGHGKYFFRGNVTIEEGLHDLEHPDVSLADEWSYCNTDLHPEHRH 
LSQLEAIKLYLKGKEPLLQCDKELIQEVLFDAWSAPIEAYWTSLALNKSENSDKGVEVAFLGTRT 
GLSRINLFVGAEQLTNQDFLKAGDKENI FNADHFPLWYRRAAEQI PGS FVYSI PFSTGPVNKSNW 
TASTS I QLLDERKS PWAAVGIQMKLEFFQRKFWTAS RQCASLDGKCS I SCDDETVNCYLI DNNGF 
ILVSEDYTQTGDFFGEIEGAVMNKLLTMGSFKRITLYDYQAMCRANKESSDGAHGLLDPYNAFLSA 
VKWIMTELVLFLVEFNLCSWWHSDMTAKAQKLKQTLEPCDTEYPAFVSERTIKETTGNIACEDCSK 
SFVIQQIPSSNLFMWVDSSCLCESVAPITMAPIEIRYNESLKCERLKAQKIRRRPESCHGFHPEE 
NARECGGAP S LQAQTVLLLLPLLLMLFS R 



(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(ix) FEIATURE: 

(A) NAME/KEY: 
(B) LOCATION: 

(D) OTHER INFORMATION: a26-D 

(iii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
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MPATPNFLANPSSSSRWIPLQPMPVAWAFVQKTSALLWLLLLGTSLSPAWGQAKIPLETVKLWADT 

FGGDLYNTVTKYSGSLLLQKKYKDVESSLKIEEVDGLELVRKFSEDMENMLRRKVEAVQNLVEAAE 

EADLNHEFNESLVFDYYNSVLINERDEKGNFVELGAEFLLESNAHFSNLPVNTSISSVQLPTNVYN 

KDPDILNGVYMSEALNAVFVENFQRDPTLTWQYFGSATGFFRIYPGIKWTPDENGVITFDCRNRGW 

YIQAATSPKDIVILVDVSGSMKGLRMTIAKHTITTILDTLGENDFVNIIAYNDYVHYIEPCFKGIL 

VQADRDNREHFKLLVEELMVKGVGWDQALREAFQILKQFQEAKQGSLCNQAIMLISDGAVEDYEP 

VFEKYNWPDCKVRVFTYLIGREVSFADRMKWIACNNKGYYTQISTLADTQENVMEYLHVLSRPMVI 

NHDHDIIWTEAYMDSKLLSSQAQSLTLLTTVAMPVFSKKNETRSHGILLGWGSDVALRELMKLAP 

RYKLGVHGYAFLNTNNGYILSHPDLRPLYREGKKLKPKPNYNSVDLSEVEWEDQAESLRTAMINRE 

TGTLSMDVKVPMDKGKRVLFLTNDYFFTDISDTPFSLGWLSRGHGEYILLGNTSVEEGLHDLLHP 

DIALAGDWIYCITDIDPDHRKLSQLEAMIRFLTRKDPDLECDEELVREVLFDAVVTAPMEAYWTAL 

ALNMSEESEHWDMAFLGTRAGLLRSSLFVGSEKVSDRKFLTPEDEASVFTLDRFPLWYRQASEHP . 

AGSFVFNLRWAEGPESAGEPMWTASTAVAVTVDKRTAIAAAAGVQMKLEFLQRKFWAATRQCSTV 

DGPCTQSCEDSDLDCFVIDNNGFILISKRSRETGRFLGEVDGAVLTQLLSMGVFSQVTMYDYQAMC 

KPSSHHHSAAQPLVSPISAFLTATRWLLQELVLFLLEWSWGSWYDRGAEAKSVFHHSHKHKKQDP 

LQPCDTEYPVFVYQPAI REANGI VECGPCQKVFWQQI PNSNLLLLVTDPTCDCS I FPPVLQEATE 

VKYNASVKCDRMRSQKLRRRPDSCHAFHPEENAQDCGGASDTSASPPLLLLPVCAWGLLPQLLR 



(2) INFORMATION FOR SEQ ID NO: 7 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 
(D) OTHER INFORMATION: 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 
AGGATGGCCCTGGGGAAAAGAAGA 



(2) INFORMATION FOR SEQ ID NO: 8 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: 3' primer for 0C25-B 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
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(2) INFOFiMATION FOR SEQ ID NO: 9 

5 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
10 (ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/ KEY: Coding Sequence 

(B) LOCATION: 

(D) OTHER INFORMATION: 5' primers used for RT-PCR ofa25-C 

15 (iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 
AGAACGAAACCAGATCGAAG 



(2) INFORMATION FOR SEQ ID NO: 10 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: 3' primer used for RT-PCR ofoc25-C 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
CGATTCACCATAGCATTT CT C 



(2) INFORMATION FOR SEQ ID NO: 11 

(i) SEQUENCE CHARACTERISTICS: 
40 (A) LENGTH : 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

45 (ix) FEATURE: 

(A) NAME/ KEY: Coding Sequence 
(B) LOCATION: 
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(D) OTHER INFORMATION: primer for a26-*C 
(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 
5 CTACCAAGCCATGTGTA 



(2) INFORMATION FOR SEQ ID NO: 12 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: 5' primer to amplify mouse a25-C 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 
AGAACGAAACTAGGTCAAAG 



(2) INFORMATION FOR SEQ ID NO: 13 

25 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 
30 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NT^E/KEY: Coding Sequence 

(B) LOCATION: 

35 (D) OTHER INFORMATION: 3' primer to amplify mousc a25-C 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 
CGATTTACCATGGCATTTCGT 

40 

(2) INFORMATION FOR SEQ ID NO: 14 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 
45 (B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



10 



15 



20 
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(ii) MOLECULE TYPE: cDNA 
(ix) FEATURE: 

(A) NAME/ KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: rat sequence for a26-C 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

GATTCTTCTGGGTGTGGTTGGCACAGATGTCCCAGTAAAAGAGCTTCTGAAGACCATCCCCAAATA 
CAAGTTAGGAATTCATGGTTATGCCTTTGCCATCACGAATAATGGATACATCTTGACACACCCGGA 
GCTCAGGCCCCTGTATGAAGAAGGGAAAAAGCG7\AGGAAGCCTAATTACAGTAGTGTGGATCTCTC 
GGAAGTCGAGTGGGAAGATCGGGATGATGTGTTACGAAATGCCATGGTAAATCGAC 



(2) INFORMATION FOR SEQ ID NO: 15 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: (1690-1761) (x28-D, human spHcc 

variant 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

CCATGCCTGCAACTCCCAACTTCCTCGCAAA.CCCCAGCTCCAGCAGCCGCTGGATTCCCCTCCAGC 
CAATGCCCGTGGCCTGGGCCTTTGTGCAGAAGACCTCGGCCCTCCTGTGGCTGCTGCTTCTAGGCA 
CCTCCCTGTCCCCTGCGTGGGGACAGGCCAAGATTCCTCTGGAAACAGTGAAGCTATGGGCTGACA 
CCTTCGGCGGGGACCTGTATAACACTGTGACCAAATACTCAGGCTCTCTCTTGCTGCAGAAGAAGT 
ACAAGGATGTGGAGTCCAGTCTGAAGATCGAGGAGGTGGATGGCTTGGAGCTGGTGAGGAAGTTCT 
CAGAGGACATGGAGAACATGCTGCGGAGGAAAGTCGAGGCGGTCCAGAATCTGGTGGAAGCTGCCG 
AGGAGGCCGACCTGAACCACGAATTCAATGAATCCCTGGTGTTCGACTATTACAACTCGGTCCTGA 
TCAACGAGAGGGACGAGAAGGGCAACTTCGTGGAGCTGGGCGCCGAGTTCCTCCTGGAGTCCAATG 
CTCACTTCAGCAACCTGCCGGTGAACACCTCCATCAGCAGCGTGCAGCTGCCCACCAACGTGTACA 
ACAAAGACCCAGATATTTTAAATGGAGTCTACATGTCTGAAGCCTTGAATGCTGTCTTCGTGGAGA 
ACTTCCAGAGAGACCCAACGTTGACCTGGCAATATTTTGGCAGTGCAACTGGATTCTTCAGGATCT 
ATCCAGGTATAAAATGGACACCTGATGAGAATGGAGTCATTACTTTTGACTGCCGAAACCGCGGCT 
GGTACATTCAAGCTGCTACTTCTCCCAAGGACATAGTGATTTTGGTGGACGTGAGCGGCAGTATGA 
AGGGGCTGAGGATGACTATTGCCAAGCACACCATCACCACCATCTTGGACACCCTGGGGGAGAATG 
ACTTCGTTAATATCATAGCGTACAATGACTACGTCCATTACATCGAGCCTTGTTTTAAAGGGATCC 
TCGTCCAGGCGGACCGAGACTiATCGAGAGCATTTCAAACTGCTGGTGGAGGAGTTGATGGTCAAAG 
GTGTGGGGGTCGTGGACCAAGCCCTGAGAGAAGCCTTCCAGATCCTGAAGCAGTTCCAAGAGGCCA 
AGCAAGGAAGCCTCTGCAACCAGGCCATCATGCTCATCAGCGACGGCGCCGTGGAGGACTACGAGC 
CGGTGTTTGAGAAGTATAACTGGCCAGACTGTAAGGTCCGAGTTTTCACTTACCTCATTGGGAGAG 
AAGTGTCTTTTGCTGACCGCATGAAGTGGATTGCATGCAACAACAAAGGCTACTACACGCAGATCT 
CAACGCTGGCGGACACCCAGGAGAACGTGATGGAATACCTGCACGTGCTCAGCCGCCCCATGGTCA 
TCAACCACGACCACGACATCATCTGGACAGAGGCCTACATGGACAGCAAGCTCCTCAGCTCGCAGG 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: human variant (X25-D, EDGE screen 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

CCATGCCTGCAACTCCCAACTTCCTCGCAAACCCCAGCTCCAGCAGCCGCTGGATTCCCCTCCAGC 

CAATGCCCGTGGCCTGGGCCTTTGTGCAGAAGACCTCGGCCCTCCTGTGGCTGCTGCTTCTAGGCA 

CCTCCCTGTCCCCTGCGTGGGGACAGGCCAAGATTCCTCTGGAAACAGTGAAGCTATGGGCTGACA 

CCTTCGGCGGGGACCTGTATAACACTGTGACCAAATACTCAGGCTCTCTCTTGCTGCAGAAGAAGT 

ACAAGGATGTGGAGTCCAGTCTGAAGATCGAGGAGGTGGATGGCTTGGAGCTGGTGAGGAAGTTCT 

CAGAGGACATGGAGAACATGCTGCGGAGGAAAGTCGAGGCGGTCCAGAATCTGGTGGAAGCTGCCG 

AGGAGGCCGACCTGAACCACGAATTCAATGAATCCCTGGTGTTCGACTATTACAACTCGGTCCTGA 

TCAACGAGAGGGACGAGAAGGGCAACTTCGTGGAGCTGGGCGCCGAGTTCCTCCTGGAGTCCAATG 

CTCACTTCAGCAACCTGCCGGTGAACACCTCCATCAGCAGCGTGCAGCTGCCCACCAACGTGTACA 

ACAAAGACCCAGATATTTTAAATGGAGTCTACATGTCTGAAGCCTTGAATGCTGTCTTCGTGGAGA 

ACTTCCAGAGAGACCCAACGTTGACCTGGCAATATTTTGGCAGTGCAACTGGATTCTTCAGGATCT 

ATCCAGGTATAAAATGGACACCTGATGAGAATGGAGTCATTACTTTTGACTGCCGAAACCGCGGCT 

GGTACATTCAAGCTGCTACTTCTCCCAAGGACATAGTGATTTTGGTGGACGTGAGCGGCAGTATGA 

AGGGGCTGAGGATGACTATTGCCAAGCACACCATCACCACCATCTTGGACACCCTGGGGGAG7\ATG 

ACTTCRTTAATATCATAGCGTACAATGACTACGTCCATTACATCGAGCCTTGTTTTAAAGGGATCC 

TCGTCCAGGCGGACCGAGACAATCGAGAGCATTTCAAACTGCTGGTGGAGGAGTTGATGGTCAAAG 

GTGTGGGGGTCGTGGACCAAGCCCTGAGAGAAGCCTTCCAGATCCTGAAGCAGTTCCAAGAGGCCA 

AGCAAGGAAGCCTCTGCAACCAGGCCATCATGCTCATCAGCGACGGCGCCGTGGAGGACTACGAGC 

CGGTGTTTGAGAAGTATAACTGGCCAGACTGTAAGGTCCGAGTTTTCACTTACCTCATTGGGAGAG 

AAGTGTCTTTTGCTGACCGCATGAAGTGGATTGCATGCAACAACAAAGGCTACTACACGCAGATCT 

CAACGCTGGCGGACACCCAGGAGAACGTGATGGAATACCTGCACGTGCTCAGCCGCCCCATGGTCA 

TCAACCACGACCACGACATCATCTGGACAGAGGCCTACATGGACAGCAAGCTCCTCAGCTCGCAGG 

CTCAGAGCCTGACACTGCTCACCACTGTGGCCATGCCAGTCTTCAGCAAGAAGAACGAAACGCGAT 

CCCATGGCATTCTCCTGGGTGTGGTGGGCTCAGATGTGGCCCTGAGAGAGCTGATGAAGCTGGCGC 

CCCGGTACAAGCTTGGAGTGCACGGATACGCCTTTCTGAACACCAACAATGGCTACATCCTCTCCC 

ATCCCGACCTCCGGCCCCTGTACAGAGAGGGGAAGAAACT?iAAACCCAAACCTAACTACAACAGTG 

TGGATCTCTCCGAAGTGGAGTGGGAAGACCAGGCTGAATCTCTGAGAACAGCCATGATCAATAGGG 

AAACAGGTACTCTCTCGATGGATGTGAAGGTTCCGATGGATAAAGGGAAGCGAGTTCTTTTCCTGA 

CCAATGACTACTTCTTCACGGACATCAGCGACACCCCTTTCAGTTTGGGGGTGGTGCTGTCCCGGG 

GCCACGGAGAATACATCCTTCTGGGGAACACGTCTGTGGAAGAAGGCCTGCATGACTTGCTTCACC 

CAGACCTGGCCCTGGCCGGTGACTGGATCTACTGCATCACAGATATTGACCCAGACCACCGGAAGC 

TCAGCCAGCTAGAGGCCATGATCCGCTTCCTCACCAGGAAGGACCCAGACCTGGAGTGTGACGAGG 

AGCTGGTCCGGGAGGTGCTGTTTGACGCGGTGGTGACAGCCCCCATGGAAGCCTACTGGACAGCGC 

TGGCCCTCAACATGTCCGAGGAGTCTGAACACGTGGTGGACATGGCCTTCCTGGGCACCCGGGCTG 

GCCTCCTGAGAAGCAGCTTGTTCGTGGGCTCCGAGAAGGTCTCCGACAGGAAGTTCCTGACACCTG 

AGGACGAGGCCAGCGTGTTCACCCTGGACCGCTTCCCGCTGTGGTACCGCCAGGCCTCAGAGCATC 

CTGCTGGCAGCTTCGTCTTCAACCTCCGCTGGGCAGAAGGACCAGAAAGTGCGGGTGAACCCATGG 

TGGTGACGGCAAGCACAGCTGTGGCGGTGACCGTGGACAAGAGGACAGCCATTGCTGCAGCCGCGG 

GCGTCCAAATGAAGCTGGAATTCCTCCAGCGCAAATTCTGGGCGGCAACGCGGCAGTGCAGCACTG 

TGGATGGGCCGTGCACACAGAGCTGCGAGGACAGTGATCTGGACTGCTTCGTCATCGACAACAACG 

GGTTCATTCTGATCTCCAAGAGGTCCCGAGAGACGGGAAGATTTCTGGGGGAGGTGGATGGTGCTG 

TCCTGACCCAGCTGCTCAGCATGGGGGTGTTCAGCCAAGTGACTATGTATGACTATCAGGCCATGT 

GCAAACCCTCGAGTCACCACCACAGTGCAGCCCAGCCCCTGGTCAGCCCAATTTCTGCCTTCTTGA 
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CGGCGACCAGGTGGCTGCTGCAGGAGCTGGTGCTTGTGAGTGGGGGTAGACACGGGGCTGGTGGAG 
GCTGCATGCGAGGGTGGCTTAGGAGGGTGTCCTTGATCAGGAGGCTGCAAGGTCTCCAGGACAACC 
CACTTGCTACCAAGACCCCGGGGAAGGAGGGCACAATCCCTGGGCATGGACGCCACCTCTTCCCTG 
CATGCTTGCCCCTGGGAGGGACCTCATTGCTCAACCAGAGCCCTCAAGCAGGGAAGAGGGTGTCCT 
GGAGGAGAGGGGATGGGCCGGGGGCTGTCAGGGATACTCCAGCTCCTTGGGAACCCAAGTCGGGAG 
GGCTCAGAGGTCTCCGAGATTCAGTCCTGTGTCTGACAGGTTCCTGCTGGAGTGGAGTGTCTGGGG 
CTCCTGGTACGACAGAGGGGCCGAGGGTGAGTGCACGGAGCTGCAGGGCCATGTGCTGAAGAGCAG 
TGGCATTTTGGTCCACTAACGTGAGACCATTCCCTGTGGGGTGGGTGACAGTGGGGATAGGTGACC 
CTGAAGCATCGTTGTTCACATCTCACCCTGCGTGGCCTTCTCTCATCACATCCCTCACTCCTGGCT 
CTGTGTGTGACATCATCTTGGGACACCGCCACTCCATGTGCCATCATCACCACCCCATGACATCCT 
GCCCTCATGTGCCACCATGTTTTCCTGTGCCGTGTCCACCCTGTGCTGGGCTTATGTTCCGGCCAG 
CCAAAAGTGTCTTCCATCACTCCCACAAACACAAGAAGCAGGACCCGCTGCAGCCCTGCGACACGG 
AGTACCCCGTGTTCGTGTACCAGCCGG : CCATCCGGGAGGCCAACGGGATCGTGGAGTGCGGGCCC 
TGCCAGAAGGTATTTGTGGTGCAGCAGATTCCCAACAGTAACCTCCTCCTCCTGGTGACAGACCCC 
ACCTGTGACTGCAGCATCTTCCCACCAGTGCTGCAGGAGGCGACAGAAGTCAAATATAATGCCTCT 
GTCAAATGTGACCGGATGCGCTCCCAGAAGCTCCGCCGGCGACCAGACTCCTGCCACGCCTTCCAT 
CCAGAGGAGAATGCCCAGGACTGCGGyGGCGCCTCGGACACCTCAGCCTCGCCGCCCCTACTCCTG 
CTGCCTGTGTGTGCCTGGGGGCTACTGCCCCAACTCCTGCGGTGACACCACCCAGCCTGACCTGTG 
TTTTGGCAAGGTGATCCTTCCAGAGCCATCCCAAAAAGTCAGCACTGACATGGGATGCAGCTAACT 
GCAGTTGGGTCGCCCCCAGGCCAACGCTCCTCTCAATCCTGGGCTGGTGGCCCCTGGCTCCGGAGA 
ATGCTGGATGGAACAGGAAACCAATCACCTGGCACCACTTTCAAGATGCTTCATGGTGCCCGGTAC 
CATCTGCCCTAGGTCTCAACATGAGCATACTTCTGACCTAACCTTCCTGTCTCCTCTTCGGGAAGC 
CAGCGTGAGCTCAGCTTGGACCAAGACAAAATAATTTAGTTCTTCCTGTACTCCAGAGTCCAGACC 
CAGCCAAGAAAGGGTCAGTTGTTTCTGACCCTTTCTGTCGGAGTGGTCTCTGGTAGAACCCAAGGA 
CTTCTGGGTACTGAGAAGCAGCAGCAGAATGAGGCCAAATGCAGAGATGAGGCTAAGGCAAGAATA 
TGCCCCAACTAAAGCATAGATTCCCCAAAGTGAGGCTCATGGTGGGAGGCCACTCACCTTCCTAGC 
TGCTGCTCGAAAAGGTTTTGACTGTGTTGGGGTGGGGGTTGGGTAAGGGAATGGTCAAGACTGAGA 
AAGGAATGAAATCCATTCAGGAAATATCGACAGGGCTACACGTGATGTCCCCAAACTGCTGCTATT 
GAAGAACTTCCCAAAACTTCTTTACAAAGCCCTAAAGGAAAGTTTGCATCTATGAAAAGCCAATAG 
GCTGAGACATCCAATTGCTGCATGGAAATTGATGTACATTCAGGGGACGGCAAAAATAGCTGTAAA 
ATAGTGAAAAAGAGCAGTGGTTGTGCTCTTTTCTGGCCAATGATTTACAAAAGAATCTACTTGACT 
CTGTCCCTGGAGTGAAATCCTTAGGGTTGGAACTTGTGGGAACATTCCAACTTGCTAAGCAGGGTC 
CACTGGGAGGGAAGCTCTATCTGGGAACTCACCCCCAGCGCACACACATCTCCCCCAGGGTCCCAA 
GGCCCCGCAGCTTCCTCCCCCGACCAAACCCCAAGACCTGGATCCCAGGAGACAACAGTCTCCACA 
TGAGAGCAACATTAAGGGCAAAGCCATGGAGAAATGTGGGAGAGGCCGGCCTCAAATCTTTCCATT 
TAACAAACCCCAGTGATGGGTATGGACAGCATGCAGGGCTTTTGGGGCGCTTCCCCCCGCTCCTCC 
ATCACCCTCAGCCTCCACACTTCAAAGTTCAAGTTCAAAGCTGTTCAAGTTTCCTACCAGCAAATA 
GCCCTAACTTGCCTCTAGAGTAGGCCAAATGCCAACTCTGTAAAACACACTTACATTATCGGTTAC 
AGAATGTCACTCTTACCATCATGTCTTGCAACAACCCTGTGAGGGCAGTATTAATGCCCCCTTACA 
GCAGAAGACACTGCAGCTCGAAGACAGCTTAAGTGGCAGAATAATGCTAGAACAGCTAAGGTTTAC 
ATGTACCAAATAACATGTTTCAGCTCATTCCATCCTCACAACAGCCCCCTG7\AAGTGGGTACTATC 
ATTAGTCCCATGTTATAGAAACTGCAGCAGAGTTGAAAATTGCCTCC7WVTTACCGGAAGAGTGTA 
TGAAGATTGAATGTGATGTATTCACGTAACATGCTTGAAACTGCCTGGCATATACTAAACGCTAAA 
TAAATACATGCTAACTGCAAAAAA?iAAAAAAAAAAAA 



(2) INFORMATION FOR SEQ ID NO: 17 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(ix) FEATURE: 

(A) NAME/KEY: 



(B) LOCATION: 
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(D) OTHER INFORMATION: hiiman variant 0C25-D, EDGE screen 
(iii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

MPATPNFLANPSSSSRWIPLQPMPVAWAFVQKTSALLWLLLLGTSLSPAWGQAKIPLETV 

KLWADTFGGDLYNTVTKYSGSLLLQKKYKDVESSLKmEXn^GLELVRKFSEDlVffi 

KVEAVQNL\^AAEEADL>IHEF>mSL\aT3YYNSVLINERDEKGNFVELGA^ 

>a.PWrSISSVQLPTm^YNKDPDILNG\m4SEALNAWV^ 

RIYPGIK\^^IPDENG\aTFI)CRNRGWYIQAATSPKIDIV]L 

DTLGEhroFVMIAYNDYVHYffiPCFKGILVQADRDNREHFKLL\^ 

EAFQD-KQFQEAKQGSLCNQAIMLISDGAVEDYEPVFEKYNWPDCKWVIT^IGREVS 
ADRMKWlACNfNKGYYTQISTLADTQENVMEYLlT^ 

SSQAQSLTLLTTVAMPWSKKNETRSHGILLGWGSDVALRELMKLAPRYKLGVHG^ 

^mWGYILSHPDLRPLYREGKla.KPKP^^^NSVDLSEVEV^DQAESK^ 

SDTPFSLGVVLSRGHGEYILLGhrrSX^EGLHDLLHPDLALAGDWn^CITDroPDHRKiSQL 

EAMIRFLTRKDPDLECDEELVRE\a.FDAVVrrAPMEAYWTALALN^ 

TRAGLLRSSLFVGSEKVSDRKFLTPEDEASVFI1.DRFPLWYRQASEHPAGSFVFNL 

GPESAGEPMVWASTAVAVTVDKRTAIAAAAGVQMKLEFLQRKFWAATRQCSTVDGPC 

TQSCEDSDLDCFVroNNGFILlSKJlSRETGRFLGEVDGAVLTQLLSMGWSQVT^^^ 

MCKPSSHHHSAAQPLVSPISAFLTATRWLLQEL\a.FLLEWSWGSWYDRGAEAKSWHH 

SHKHKKQDPLQPCDTEYPWWQPAIREANGIVECGPCQKWWQQIPNSI^LLLV^ 

DCSIFPPVLQEATEVKYNAS\^CDRMRSQKLRRRPDSCHAFHPEENAQDCGGASDTSASP 

PLLLLPVCAWGLLPQLLR 



(2) INFORMATION FOR SEQ ID NO: 18 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: 5' primer for human Oc25-D 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 
GCGAGGACAGTGATCTGG 



(2) INFORMATION FOR SEQ ID NO: 19 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
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(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: 3' primer for human a25-D 
5 (iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 
GGGTCCTCGTTCTTGTGTTT 



10 (2) INFORMATION FOR SEQ ID NO: 20 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

15 (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
20 (B) LOCATION: 

(D) OTHER INFORMATION: nested primer for human Oc26-D 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 
25 TCAGCCTCCACACTTCAAAG 



(2) INFORMATION FOR SEQ ID NO: 21 

(i) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

35 (ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: primer for human a25-D 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
TCCGCCTGGACGAGGATCC 



40 



45 



(2) INFORMATION FOR SEQ ID NO: 22 



BNSDOCID: <WO_0020450A2J_> 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 
5 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/ KEY: Coding Sequence 
(B) LOCATION: 

10 (D) OTHER INFORMATION: primer for human (x25-D 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 
GTGTCCAAGATGGTGGTGAT 



15 



(2) INFORMATION FOR SEQ ID NO: 23 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 
20 (B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 
25 (A) NAME/KEY: Coding Sequence 

(B) LOCATION: 

(D) OTHER INFORMATION: primer for human a25-D (d20) 

(iii) MOLECULE TYPE: cDNA 

30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 

ATCTACTGCATCACAGATATTG 



(2) INFORMATION FOR SEQ ID NO: 24 

35 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
40 (ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 

(B) LOCATION: 

(D) OTHER INFORMATION: primer for human a26-D (a25D2) 
45 (iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 
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GGTGAGG7SJ\GCGGATCATG 



(2) INFOFO^TION FOR SEQ ID NO: 25 

5 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
10 (ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/ KEY: Coding Sequence 

(B) LOCATION: 

(D) OTHER INFORMATION: 5' primer mouse genomic of a26-B 
15 (iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 
TTCAACGAGAAGGCACAGCCT 



20 (2) INFORMATION FOR SEQ ID NO: 26 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

25 (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
{ i i ) MOLECULE TYPE : cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 

30 (B) LOCATION: 

(D) OTHER INFORMATION: 3' primer mouse genomic of a26-B 
(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 
35 GTTGGCACAGGCCATCCrACTG 



(2) INFORMATION FOR SEQ ID NO: 27 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/ KEY: Coding Sequence 
(B) LOCATION: 
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40 



45 
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(D) OTHER INFORMATION : primer for Sequencing mouse genomic, 
based on human 

(iii) MOLECULE TYPE: cDNA 

5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

AGGCTGTGCCTTCTCGTTGAA 

(2) INFORMATION FOR SEQ ID NO: 28 

10 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
15 (ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 

(B) LOCATION: 

(D) OTHER INFORMATION: primer for Sequencing mouse genomic, 
20 based on human 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 
GAGCCCCCAAGAAGATCG 



25 



40 



(2) INFORMATION FOR SEQ ID NO: 29 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 
30 (B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 
35 (A) NAME/KEY: Coding Sequence 

(B) LOCATION: 

(D) OTHER INFORMATION : primer for Sequencing mouse genomic, 
based on human 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 
CGATCTTCTTGGGGGCTC 



45 



(2) INFORMATION FOR SEQ ID NO: 30 



BNSOCCID: <WO_0a20460A2J_> 



wo 00/20450 PCT/US99/23519 

-19- 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 
5 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/ KEY: Coding Sequence 
(B) LOCATION: 

10 (D) OTHER INFORMATION: primer for Sequencing mouse genomic, 

based on human 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 
1 5 CACGATGATGACCATGTC 



(2) INFORMATION FOR SEQ ID NO: 31 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION : primer for Sequencing mouse genomic, 
based on mouse 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 
GGCAAGACCCTACACTGTTG 



35 (2) INFORMATION FOR SEQ ID NO: 32 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

40 (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
45 (B) LOCATION: 



20 



25 



30 
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( D) OTHER INFORMATION : primer for Sequencing mouse genomic, 
based on mouse 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 
CCTGGTAATAGCGAGTGAC 



(2) INFORMATION FOR SEQ ID NO: 33 

(i) SEQUENCE CHARACTERISTICS: 

{A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: 5' gcnomic Sequence from lOkb 
fragment for mouse a25-B 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 

AAGCTTCTCTCTCATCACCAGGAGGAAGACATCATGTACTACGATGCCAAGGCTGACG 

CCGAGCTGGTAAGTGTCCCCACCnTGCCGTAGAGGATGGGGAGCAGCCAGAGCCAC 

ACCTTGTTCTTCTGGGCCACAACAGTCTCAGCrrGTAAAGTGGGTGTTAGGGATCCATG 

CTCACCTTTCTGAACTCAACCATTCTGTGTCGTGCrTGGTCAGCCTCTCCTTGTC 

GCTCCCTAGAGATCCTTGACCCTCCAGGGCGTGTCTTCATCACCATTATAGGCTAAGC 

TCCCCCTGCACCATGTGGAGCAAGCAGGGTGGTAGAGTGTTGGATATCAGGGTGGTTC 

CATCCCAGTATGAGGGGCTCTCTGGGCTCCATGGGAGTAGAGAGGAGAAAGAAATGG 

ACTCCAGGACCTCCTGGGGTAGGTACATGGGAGTGAGACATGGTGACATCTAAGCCC 

TGCCCAGGACAGTAGAGGCTCCITTCCnTGTGATTTGGGGAACI^ 

GTAGAAGAACCCATGG 



(2) INFORMATION FOR SEQ ID NO: 34 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/ KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: 3' geiiomic Sequence from lOkb 



fragment for mouse a25-B 
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(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 

CAGGTGGCCTGTGGCTGGGCCCCTTCTCTGAACACTCACAGTGGAGACAGGGCTGGCC 

ACAGNAGACCCCATCCTTCTCrCCCrrCAGGGGCTGGGGTTGGTGGTAACAGGAACTr 

CTCCCTGTTTTCAACCTGACACAGGATGGCCCTGGGGAAAAGAAGGTGAGTTGCCCAG 

TGGGTTATCTGGGGAGGAGTTGGCATGCCTGGAGCAGGTCTGGGGATGGAGGAGGGT 

TAGGGCATGCrACAGATTTGGCAAAGCAGCTCTCCGTATCAGCAGCTTAGCCCTTAGG 

CCTGGGCCAGGGGGTTCTACTATGGAGTTGACTCATTATAGCATACCTTCCCATTCCrr 

TGTGTCCAGAACCAGTTAATCCTGGGTGTCATGGGCATCGATGTGGCCTTGAATGACA 

TCAAAAGGCTGACTCCCAACTACACAGTAAGTGTCCACCTGCCCCTCTGCCCTGGTTT 

GCTGTCCATAGTGACACAAGCCAGACTCAGCAGGGGAGACATGGGGACTGAAAGACC 

GTCACAGAAAGACTTCCCAAAGGGTTTGTTCTGAAGCTGTGGACAGCAAGC 



(2) INFORMATION FOR SEQ ID NO: 35 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: 1 .8 kb mouse genomic Sequence for 
mouse oc25-B 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 

GCTTrCTTGTGGCTGCGGGCCTTGGAGTGCATGCTGAGTGGGTGAGCTCCCTGGGGGC 

CGGCTGCAGGCTCCAGGCAAGCATGCTGGATGGGGGCCCAGCTCACAGCTCCCTGCC 

ACCCAGGCGGCCCTTCTCCACAGGCCACAAACCACATCAGCCCTGCTTGCTCACCGAG 

GCCrGGATGAGGGGTAGGCTGAGATATTTCTTTGATGATTTAGAGGAGGGAGAGCAA 

GAAAATCTCCCTGGAAGAGCTGGTGTGGCCCCACATGAGATCCTGGGAAATCAAAGA 

AAGCCTGGGCAGGCAGAAAGCAGGGGAGGCCATGGAGATGGGTTTAGCAGGGGGCG 

ACCCTGAACCTCCCAACCCCAGCCTTCTGCCCTGCCCCTCAGCTACCGTCATCCTCAAT 

GAGCTTAACTGGACAGAGGCCCTGGAGAACGTCTTCATTGAGAACCGTAGGCAAGAC 

CCTACACTGTTGTGGCAAGTCTTTGGCAGTGCCACGGGAGTCACrCGCTATTACCCAG 

GTAGGCACCACrGTCTCCCTGGCCCATCCAGCACCCGTCITGCTCCATCTCCAAGCCT 

CCCATTCTGAGGTCCATGGGGTACAATGAACCAGGTCAATCCCCATCACTCCCGCCTG 

CTCCAGTCAGACCCTTCTGCCGGGCCGGGCCCCTTCACCCCCTCnTCCACAGCCACAC 

CATGGCGAGCCCCCAAGAAGATTGACCTGTACGATGTCAGAAGACGACCCTGGTGAG 

TGAGCAAGGGGGGTGGAGGCGAGACACCCCCTCAACTCCCCATCTCTCGTGC CCGCT C 

CCCTCCCTCCCAATATCCAGACCTCCGAGCAGGGCGCAGCCAGCTCTATCCAATTTTC 

ATTTCACACATCGCTGCCACTGGAAAATGGATCCCATCGCCCAGGCAAGCCGCCCAGC 

TGCCTCTGCCCCCACGCGTGTCGTCCACTACCCAGCCCCCCCACACCCACTCAGAACT 

GAGAGCAGACCAGGGAAGGTGCTTCCAGGGGTAGCTAGAGCCTCCGTCAGGTCAGCC 

GGCCCCACCTACTCATTTGATCCCTGGACACCCCGACCCTCTGCTCrGCCTCTCTCACA 

CTACTX:CATGATCTrCCCTCCCTCCTCCATTACACAGCCAGACTCTCTGGAG^ 

AGGACAGAGGACACAAGCCACTAAAGCCTTCTGTCCCCGTGGATCACCTGCCCCTTCC 

CCCTCACCTCTTGTTTACTTAATGAGGGAACCAGATCACTCACGTCACAAGAAAAA 

AAACTGTCTTTTrGTATTGAGCATGGTCTCCCCAGTGCCCAGACCTATTCCAACCCCTG 
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TAGTGCGTGGTCAGTAGAAACACAGGAATCAAGTGGGTGGAAGAAGGAAGACCCCGC 

AGGTCCCGGAGGTGCCGTCCTTAACTGAGTCTTCTCACTGGCAGGTATATACAGGGGG 

CCTCATCACCCAAGGACATGGTCATCATTGTGGATGTGTGAGTGAGCCTTGTAGGCTG 

GTGGGATGGGCTAGGACTGGACTCTGCTTCCTGGGCACCTTATGAGGGAAGGGCGGG 

AAAACCCTGAGAGCCCACATGCATGCGCCCCCrrCCGTGCCTGGTTTCCAGGAGTGGG 

AGCGTGAGCGGCCTGACTCTGAAGCTGATGAAGACGTCCGTCTGTGAGATGCTAGAC 

ACGCTCTCTGATGATGACTATGTGAACGTGGCCTCAGTGAGTGGCAAGGTGGCAGGC 

AGGCTGGGTACCACTCACCCCCATCCAACCTGCTCCCATGACAACCATCAGCCCTGTA 

CAACAGCTGCACACTGTGTGGCCAGCCTGAAGCCACTCACCACCCCCCACTGTCCCCA 

CAG 



(2) INFORMATION FOR SEQ ID NO: 36 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NT^E/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: 5' primers to amplify rat sequences for 
a25-C, PGR 1 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 
GACAGGACCAACAAGGAGCAC 



(2) INFORMATION FOR SEQ ID NO: 37 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/ KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: 3' primers to amplify rat sequences for 
a25.C, PGR 1 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 
GCCAACCACACCCAGAAGAAT 
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(2) INFORMATION FOR SEQ ID NO: 38 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 
5 (B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 
10 (A) NAME/ KEY: Coding Sequence 

(B) LOCATION: 

(D) OTHER INFORMATION: 5' primers to amplify rat sequences for 
a25-C, PGR 5 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 
AACGCACCATCAAGGAGACCA 



15 



20 



(2) INFORMATION FOR SEQ ID NO: 39 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 
25 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

30 (D) OTHER INFORMATION: 3' primers to amplify rat sequences for 

ot25-C, PGR 5 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 
35 AGGGGCAGCAGCAGCAAG 

(2) INFORMATION FOR SEQ ID NO: 40 

(i) SEQUENCE CHARACTERISTICS: 
40 (A) LENGTH: 

(B) TYPE: 

( C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

45 (ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
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(B) LOCATION: 

(D) OTHER INFORMATION: PCRl product, rat a25-C 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 

TTCAGGGAGCATTTGGACAAACTTTTTGCCAAAGGGATTGGAATGCTCGATATTGCGCTGAACGAG 

GCCTTCAATGTACTGAGCGATTTCAACCACACCGGACT^GGAAGCATTTGCAGCCAGGCCATTATG 

CTCATT^CCGATGGGGCARTGGACACCTACGAYACCATCTTTGCAAAGTACAATTGGCCAGAGCGA 

AAGGTTCGAATCTTCACTTACCTCATTGGACGAGAGGCTGCTTTTGCAGACAATCTCAAGTGGATR 

GCTTGTGCTAACAAAGGATTTTTCACCCAGATCTCCACCTTGGCTGATGTGCAGGAAAATGTCATG - 

GAATACCTCCATGTACTCAGTCGACCCAAAGTCATCGACCAGGAACATGATGTGGTGTGGACCGAA 

GCGTACATCGACAGCACTCTCCCTCAGGCTCAAAAGCTTGCTGATGATCAGGGCCTCGTCTTGATG 

ACCACAGTGGCCATGCCTGTGTTTAGTAAGCAGAACGAAACTAGGTCAAAGGGC 



(2) INFORMATION FOR SEQ ID NO: 41 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: PCR5 product, rat ol25-C 

(iii) MOLECULE TYPE: cDNA 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 

CAGGGAACATTGCTTGTGAAGAYTGCTCCAAGTCCTTTGTCATCCAGCAAATCCCAAGTAGCAATC 
TGTTCATGGYGGTGGTGGACAGTAGCTGTCTCTGTGAGTCTGTGGCTCCTATCACCATGGCACCCA 
TTGAAATCAGGTATAATGAATCCCTTAAGTGTGAACGGTTAAAGGCTCAGAAGATCAGACGACGTC 
CGGAATCCTGCCACGGCTTCCATCCTGAGGAGAATGCGAGAGAGTGTGGGGGTGCATCAAGTCTCC 
AGGCCCAGGT 



(2) INFORMATION FOR SEQ ID NO: 42 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(ix) FEATURE: 

(A) NAME/ KEY: 
(B) LOCATION: 

(D) OTHER INFORMATION: Hxirnan a25-D variant 

(iii) MOLECULE TYPE: protein 



wo 00/20450 



-25- 



PCT/US99/23519 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 

MPATPNFLANPSSSSRWIPLQPMPVAWAFVQKTSALLWLLLLGTSLSPAWGQAKIPLETV 

KLWADTFGGDLYNTVTKYSGSLLLQKKYKDVESSLKmEXTDGLELV^^ 

KVEAVQhn^VEAAEEADLNHEFNESLWDYYNSVLINERDEKGNFVELGAEFL 

NLP\WSISSVQLPTNVYNKDPD1LNGWMSEALNAW\^NFQRDPT^ 

RIYPGIKWTPDENGYITFDCRNRGWYlQAATSPKDlVjULXODVSGSN^ 

LDTLGENDFXNIIAYNDYVHYIEPCFKGILVQADRDNREHFKLLN^ 

REAFQILKQFQEAKQGSLCNQAIMLISDGAVEDYEPVFEKYNWPDCKWVFTYLIGREVSF 

ADRMKWIACNNKGYYTQISTLADTQENVMEYLPTVl. 

SSQAQSLTLLTTVAMPWSKKNETRSHGILLGWGSDVALRELMKL^ 

NThWGYILSHPDLRPLYI^GKKLKPKPNYNSVDLSEVEWEDQAESL^^ 

DWWMDKGKJlVLFLThTOYFFroiSDTPFSLGVX^SRGHGEYILL 

LALAGDWIYCITDroPDHRKLSQLEAM[RFLTRKDPDLECDEELVRE\^FDAVWA^ 

YWTALALNMSEESEHV\^MAFLGTRAGLLRSSLFVGSEKVSDRKFLTPEDEASVFTLDR^ 

PLWYRQASEHPAGSFVFhn:.RWAEGPESAGEPMVVTASTAVAVT\a3KRTM 

KLEFLQRKFWAATOQCST\aDGPCTQSCEDSDLDCF\qDNNGFILISKRSRETGRFLGEYD 

AVLTQLLSMGWSQVTMYDYQAMCKPSSHHHSAAQPLVSPISAFLTATRWLLQEL 

GGRHGAGGGCMRGWLRRVSLIRRLQGLQDNPLATKTPGKEGTIPGHGRHLFPACLPLGG 

TSLLNQSPQAGKRVSWRRGDGPGAVRDTPAPWEPKSGGLRGLRDSVLCLTGSCWSGVSG 

APGTTEGPRVSARSCRAMC 



(2) INFORMATION FOR SEQ ID NO: 43: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 
{B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 

(B) LOCATION: 

(D) OTHER INFORMATION :>1907 a25-C, potent, soluble form 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 

TACTATAGGGCGGCCGCGTUVTTCGGCACGAGGCGGCGCGGAGCGGAGCAGGCAGCCCCGCGCGCTC 
GCCCACCGCCCGCTCCGCGCAGCTCCCCGCGGCCGCTCTCGTCGCCGCCGCAGCGGGCGCGTCGGA 
GGGAGCCCAGCATGGCCGGGCCGGGCTCGCCGCGCCGCGCGTCCCGGGGGGCCTCGGCGCTTCTCG 
CTGCCGCGCTTCTCTACGCCGCGCTGGGGGACGTGGTGCGCTCGGAGCAGCAGATACCGCTCTCCG 
TGGTGAAGCTCTGGGCCTCGGCTTTTGGTGGGGAGATA^AATCCATTGCTGCTAAGTACTCCGGTT 
CCCAGCTTCTGCAAAAGAAATACAAAGAGTATGAGAAAGACGTTGCCATAGAAGAAATTGATGGCC 
TCCAACTGGTAAAGAAGCTGGCAAAGAACATGGAAGAGATGTTTCACAAGAAGTCTGAGGCCGTCA 
GGCGTCTGGTGGAGGCTGCAGAAGAAGCACACCTGAAACATGAATTTGATGCAGACTTACAGTATG 
AATACTTCAATGCTGTGCTGATAAATGAAAGGGACAAAGACGGGAATTTTTTGGAGCTGGGAAAGG 
AATTCATCTTAGCCCCAAATGACCATTTTAATAATTTGCCTGTGAACATCAGTCTAAGTGACGTCC 
AAGTACCAACGAACATGTACAACAAAGACCCTGCAATTGTCAATGGGGTTTATTGGTCTGAATCTC 
TAAACAAAGTTTTTGTAGATAACTTTGACCGTGACCCATCTCTCATATGGCAGTACTTTGGAAGTG 
CAAAGGGCTTTTTTAGGCAGTATCCGGGGATTAAATGGGAACCAGATGAGAATGGAGTCATTGCCT 
TCGACTGCAGGAACCGAAAATGGTACATCCAGGCAGCAACTTCTCCGAAAGACGTGGTCATTTTAG 
TTGACGTCAGTGGCAGCATGAAAGGACTCCGTCTGACTATCGCGAAGCAAACAGTCTCATCCATTT 
TGGATACACTTGGGGATGATGACTTCTTCAACATAATTGCTTATAATGAGGAGCTTCACTATGTGG 
AACCTTGCCTGAATGGAACTTTGGTGCAAGCCGACAGGACAAACAAAGAGCACTTCAGGGAGCATC 
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TGGACAAACTTTTCGCCAAAGGAATTGGAATGTTGGATATAGYTCTGAATGAGGCCTTCAACATTC 
TGAGTGATTTCAACCACACGGGACAAGGAAGTATCTGCAGTCAGGCCATCATGCTCATAACTGATG 
GGGCGGTGGACACCTATGATACAATCTTTGCAAAATACAATTGGCCAGATCGAAAGGTTCGCATCT 
TCACATACCTCATTGGACGAGAGGCTGCGTTTGCAGACAATCTAAAGTGGATGGCCTGTGCCAACA 
AAGGATTTTTTACCCAGATCTCCACCTTGGCTGATGTGCAGGAGAATGTCATGGAATACCTTCACG 
TGCTTAGCCGGCCCAAAGTCATCGACCAGGAGCATGATGTGGTGTGGACCGAAGCTTACATTGACA 
GCACTCTGACTGATGATCAGGGCCCCGTCCTGATGACCACTGTAGCCATGCCTGTGTTTAGTAAGC 
AGAACGAAACCAGATCGAAGGGCATTCTTCTGGGAGTGGTTGGCACAGATGTCCCAGTGAAAGAAC 
TTCTGAAGACCATCCCCAAATACAAGTTAGGGATTCACGGTTATGCCTTTGCAATCACAAAT7VATG 
GATATATCCTGACGCATCCGGAACTCAGGCTGCTGTACGAAGAAGGAAAAAAGCGAAGGAAACCTA 
ACTATAGTAGCGTTGACCTCTCTGAGGTGGAGTGGGAAGACCGAGATGACGTGTTGAGAAATGCTA 
TGGTGAATCGAAAGACGGGGAAGTTTTCCATGGAGGTG/iAGAAGACAGTGGACAAAGGGGTACATT 
TTTCTCAAACATTTTTGCTGCTTAATTTAAAACAAACCACTGTGAAAAATTAGCTTTGAAAGCTAT 
ATCTGGAATAAATATCTTTCGCTGAAGG 



(2) INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 

{A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/ KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION :a25-C, (2686-2745,2892-3001) 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 

TACTATAGGGCGGCCGCGAATTCGGCACGAGGCGGCGCGGAGCGGAGCAGGCAGCCCCGCGCGCTC 
GCCCACCGCCCGCTCCGCGCAGCTCCCCGCGGCCGCTCTCGTCGCCGCCGCAGCGGGCGCGTCGGA 
GGGAGCCCAGCATGGCCGGGCCGGGCTCGCCGCGCCGCGCGTCCCGGGGGGCCTCGGCGCTTCTCG 
CTGCCGCGCTTCTCTACGCCGCGCTGGGGGACGTGGTGCGCTCGGAGCAGCAGATACCGCTCTCCG 
TGGTGAAGCTCTGGGCCTCGGCTTTTGGTGGGGAGATAAAATCCATTGCTGCTAAGTACTCCGGTT 
CCCAGCTTCTGCAAAAGAAATACAAAGAGTATGAGAAAGACGTTGCCATAGAAGAAATTGATGGCC 
TCCAACTGGTAAAGAAGCTGGCAAAGT^lACATGGAAGAGATGTTTCACAAGAAGTCTGAGGCCGTCA 

ggcgtctggtggaggctgcagaagaagcacacctgaaacatgaatttgatgcagacttacagtatg 
aatacttcaatgctgtgctgattwvtgaaagggacaaagacgggaattttttggagctgggaaagg 
aattcatcttagccccaaatgaccattttaataatttgcctgtgaacatcagtctaagtgacgtcc 
aagtaccaacgaacatgtacaacaaagaccctgcaattgtcaatggggtttattggtctgaatctc 
taaacaaagtttttgtagatt^ctttgaccgtgacccatctctcatatggcagtactttggaagtg 
caaagggcttttttaggcagtatccggggattaaatgggaaccagatgagaatggagtcattgcct 
tcgactgcaggaaccgaaaatggtacatccaggcagcaacttctccgaaagacgtggtcattttag 
ttgacgtcagtggcagcatgaaaggactccgtctgactatcgcgaagcaaacagtctcatccattt 

TGGATACACTTGGGGATGATGACTTCTTCAACATAATTGCTTATAATGAGGAGCTTCACTATGTGG 

aaccttgcctgaatggaactttggtgcaagccgacaggacaaacaaagagcacttcagggagcatc 
tggacaaacttttcgccaaaggaattggaatgttggatatagctctgaatgaggccttcaacattc 
tgagtgatttcaaccacacgggacaaggaagtatctgcagtcaggccatcatgctcataactgatg 
gggcggtggacacctatgatacaatctttgcaaaatacaattggccagatcgaaaggttcgcatct 
tcacatacctcattggacgagaggctgcgtttgcagacaatctaaagtggatggcctgtgccaaca 
aaggattttttacccagatctccaccttggctgatgtgcaggagaatgtcatggaataccttcacg 
tgcttagccggcccaaagtcatcgaccaggagcatgatgtggtgtggaccgaagcttacattgaca 
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GCACTCTGACTGATGATCAGGGCCCCGTCCTGATGACCACTGTAGCCATGCCTGTGTTTAGTAAGC 
AGAACGAAACCAGATCGAAGGGCATTCTTCTGGGAGTGGTTGGCACAGATGTCCCAGTGAAAGAAC 
TTCTGAAGACCATCCCC7\AATACAAGTTAGGGATTCACGGTTATGCCTTTGCAATCACAAATAATG 
GRTATATCCTGACGCATCCGGAACTCAGGCTGCTGTACGAAGAAGGAAAT^JUVGCGAAGGAAACCTA 
ACTATAGTAGCGTTGACCTCTCTGAGGTGGAGTGGGAAGACCGAGATGACGTGTTGAGAAATGCTA 
TGGTGAATCGT^iAAGACGGGGAAGTTTTCCATGGAGGTGAAGAAGACAGTGGACAAAGGGAAACGGG 
TTTTGGTGATGACAAATGACTACTATTATACAGACATCAAGGGTACTCCTTTCAGTTTAGGTGTGG 
CGCTTTCCAGAGGTCATGGGAAATATTTCTTCCGAGGGAATGTAACCATCGAAGAAGGCCTGCATG 
ACTTAGAACATCCCGATGTGTCCTTGGCAGATGAATGGTCCTACTGCAACACTGACCTACACCCTG 
AGCACCGCCATCTGTCTCAGTTAGTSiAGCGATTAAGCTCTACCTAAAAGGCAAAGAACCTCTGCTCC 
AGTGTGATTW^lGAATTGATCCAAGAAGTCCTTTTTGACGCGGTGGTGAGTGCCCCCATTGAAGCGT 

attggaccagcctggccctcaacaaatctgaaaattctgacaagggcgtggaggttgccttcctcg 
gcactcgcacgggcctctccagaatcaacctgtttgtcggggctgagcagctcaccaatcaggact 
tcctgaaagctggcgacaaggagaacatttttaacgcagaccatttccctctctggtaccgaagag 
ccgctgagcagattccagggagcttcgtctactcgatcccattcagcactggaccagtcaataaaa 
gcaatgtggtgacagcaagtacatccatccagctcctggatgaacggaaatctcctgtgagtgcag 
ctgtaggcattcagatgaaacttgaatttttccaaaggaagttctggactgccagcagacagtgtg 
cttccctggatggcaaatgctccatcagctgtgatgatgagactggagacttttttggtgagatcg 
agggagctgtgatgaacaaattgctaacaatgggctcctttaaaagaattaccctttatgactacc 
aagccatgtgtagagccaacaaggaaagcagcgatggcgcccatggcctcctggatcccagaaatt 
gaaacagaccctggagccttgtgatactgaatatccagcattcgtctctgagcgcaccatcaagga 
gactacagggaatattgcttgtgaagactgctccaagtcctttgtcatccagcaaatcccaagcag 
caacctgttcatggtggtggtggacagcaactgcctctgtgaatctgtggcccccatcaccatggc 
acccattgaaatcaggtataatgaatcccttaagtgtgaacgtctaaaggcccagaagatcagaag 
gcgcccagaatcttgtcatggcttccatcctgaggagaatgcaagggagtgtgggggtgcgccgag 
tctccaagcccagacagtcctccttctgctccctctgcttttgatgctcttctcaaggtgacactg 
actgagatgttctcttactgactgagatgttctcttggcatgctaaatcatggataaactgtgaac 
caaaatatggtgcaacatacgagact^tgaatatagtccaaccatcagcatctcatcatgatttta^ 
actgtgcgtgatataaactcttaaagatatgttgacaaaaagttatctatcatctttttactttgc 
cagtcatgcaaatgtgagtttgccacatgataatcacccttcatcagaaatgggaccgcaagtggt 
aggcagtgtcccttctgcttgaaacctattgaaaccaatttaaaactgtgtactttttaaataaag 
tatattaaaatctvtaaaaaaaaaaaaaa/w^aaa 



(2) INFORMATION FOR SEQ ID NO: 45: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: adapter primer 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 
CCATCCTAATACGACTCACTATAGGGC 



(2) INFORMATION FOR SEQ ID NO: 46: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: adapter primer 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 
ACTCACTATAGGGCTCGAGCGGC 

(2) INFORMATION FOR SEQ ID NO: 47: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: probe for Northern blot 

(iii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47: 
CTGTGAGTGCAGCTGTAGGCATTCAGATGAAACTTGAATTTTTCCAAAGGAAGTTCTGGACTGCCA 
GCAGACAGTGTGCTTCCCTGGATGGCAAATGCTCCATCAGCTGTGATGATGAGACTGGAGACTTTT 
TTGGTGAGATCGAGGGAGCTGTGATGAACAAATTGCTAACAATGGGCTCCTTTAAAAGAATTACCC 
TTTATGACTACCAAGCCATGTGTAGAGCCAACAAGG7U\AGCAGCGATGGCGCCCATGGCCTCCTGG 
ATCCCAGAAATTGAAACAGACCCTGGAGCCTTGTGATACTGAATATCCAGCATTCGTCTCTGAGCG 
CACCATCAAGGAGACTACAGGGAATATTGCTTGTGAAGACTGCTCCAAGTCCTTTGTCATCCAGCA 
AATCCCAAGCAGCAACCTGTTCATGGTGGTGGTGGACAGCAACTGCCTCTGTGAATCTGTGGCCCC 
CATCACCATGGCACCCATTGAAATCAGGTATAATGAATCCCTTAAGTGTGAACGTCTAAAGGCCCA 
GAAGATCAGAAGGCGCCCAGAATCTTGTCATGGCTTCCATCCTGAGGAGAATGCAAGGGAGTGTGG 
GGGTGCGCCGAGTCTCCAAGCCCAGACAGTCCTCCTTCTGCTCCCTCTGCTTTTGATGCTCTTCTC 
AAGGTGACACTGACTGAGATGTTCTCTTACTGACTGAGATGTTCTCTTGGCATGCTAAATCATGGA 
TAAACTGTGAACCAAAATATGGTGCAACATACGAGACATGAATATAGTCCAACCATCAGCATCTCA 
TCATGATTTTAAACTGTGCGTGATATAAACTCTTAAAGATATGTTGACAAAAAGTTATCTATCATC 
TTTTTACTTTGCCAGTCATGCAAATGTGAGTTTGCCACATGATAATCACCCTTCATCAGA7VATGGG 
ACCGCAAGTGGTAGGCAGTGTCCCTTCTGCTTGAAACCTATTG7\AACCAATTTAAAACTGTGTACT 
TTTTAAATAAAGTATATTAAAATCATAAAAATW^AAAAAAAAAAAA 



(2) INFORMATION FOR SEQ ID NO: 48: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: single 
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(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: Edge 5' primer 

(iii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: 
1 0 CTAGAGGCCATGATCCGCTTCCTCAC 



SEQ ID NO: 48; 



(2) INFORMATION FOR SEQ ID NO: 49: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(ix) FEATURE: 

(A) NT^E/KEY: Coding Sequence 
(B) LOCATION: 

(D) OTHER INFORMATION: Edge 3' primer 

(iii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 
GCCCACGAACAAGCTGCTTC 



49: 



BNSDOCID: <WO_00204S0A2j_> 



FCT/US99y23S19 



FIGURE SI 




BNSDOcio: <wo_aaeo4SOAzri_> 



WOOO/J04SO 2/- 

FIGURE #2 




BNSDOCID: <WO_0020460A2rL> 



wooo/aK«o 



4 



u-^^irtn artfuiiv bv human a252 in transiently 
Figure 3. pHlGabapentin binding activity oy n«m 

transfected Cos 7 cells 




Western blot 



BNSOOCID: <WO_0a20450AZri_> 



PCT/US99/23S19 




BNSDOCID: <WO_0020460Aafri_> 



wo 00/2Q45Q 



45 



50 



.1- 



SPQOE3t<Clfi J-ISTIHG 

(11 GENERAL INFOWSATIOW: 

r <j > APPLICANTS , . 

^ (A| UAME: >Saxg^i:et Aim Johi^s 

(B) OTRBETTi 

(CI Cri'Yt 

<D) S'TATIS: 

{F} eOSTAl. CODE (SXPl; 

1^ Af-PLlCiWT: , . 

NAME: Brian Jwy MG>Ldcn;cr 

(Bl STftBKTt 

{CJ CITY: 

(U) STA3'E1 

[T?) POSTM* CODE (Sll?) : 
ttl) -^BTjCFAX i 

„ IM )«ArtE-. i>5iiiiee Psivid Oftord 

^c) city: 

(D) STATE: 

COITNTI^Y: 
^F) POSTAL CODE (2£P) J 

(^i) tei.edhonisj 

(HJ TISLfiFAXt 



TITLE OF IHVFWTlONi A3pha-?./Oelti> Geni 
" lilil tao«BE34 or RB(?UPNCBS: 45^ 

(ivl CWPUTER Rl!iAI>ABLE FOW: 

lA) M^DI^JM TYPE: Floppy dlsX 

\t] OP^Tijr. version «1.^0 <EPO) 

(D> J20PTWARF-: PrtiientTn Kciteaee* 4fA-v. 

<2> IKFOftWATlOW FOH SBQ ilD «0-. 1: 



55 



{A) iitJMGTM: 
(B) type; 

(C> £TRANPE1?HPSS; slngj.e 
in) TOL'OJ.OGYi linear 
tiij MOLECULF. TYPE-. nONA 

(1x1 rfiATORTSs 

(A) l/AME/S«E^; CDdiug j3«quenr-ii 
IXDCATIONL 
(]>1 OTHER INFORMATION: cc26-JJ 
(i.U> ICOLBCUXE type: <iMK 



BNSDOCID: <WO_002045QA2TL> 



wo m!2MS0 



PCTjfUS99/2351» 



-2- 



[kH .gEQXJTUTCE DESCRlITlONt SE^! lU MfO; 1: 

GCGGCCr,AGGAGA<;<3nCGAGT'rAC:CGCCC(iCCCCCrCGOSCCOCCCCA»CCCCGCC<iCCCrCECCGC 

CCCCGCCACT GCCCCCtXn'CCCCGCGGCCK::CGCA.TCTT GMPfiGAAACftTG^C 

^CCTGC<^GC-3C:CTCTCGGCCCGGCdCA.CTCGCGGRCTCC6C<3CCCCTGGCCC«t3CTBCGGCCCCCA^ 

CCTGGCCCCGGCACCCGe!CGCC04ikCGTC:CGGG[;c:CCCGCGGCCBCTGT<3GC:TGCTGCJ'CCCGC:TT 

CrACCCCTGCTCeCCGCCCCtJGGCGCCTCTGC;CTACAGCTTCX;CCCAGCABC».CACGftTGCAG^^ 

l*SGGC:CCCGCCTCTGGAGiavGGAGGTCCACGGCGTI3ATGCli<iftTTTTTGGAGGCCTCfaW^^ 

CGTGAGR^TrACAAGGACAACCGGAACCTOTTCX^tGTACACSGMAATGAGCCTCAGRAGJTGOTG 

G7W3AW;OTG<3C:J«wGGGGAC7^TrGA<SACCCTTCTGGAC^ 

G7VTGCTGCAGM5AACTT*C:CAGiAAAGC»CACC6Ca'GGC^*GC^t»ACKTCSAAGSnGGAAG^ 
TACTATGACGCCAAGfiCTGAC^^CTG^GCTGGACWCrrrCTGRGAC?^CAGGA■^GTGGnAAGGGGGTC■r 
AfeGCCC^'-GCACCCT/'AGGC'rCGACTTCATCOAGGACCG.VLACTTCT^AGAPJaViGCTC/ 
TACGGGGCTGTACAGATOCCTACGGAC»^TCrACy«iAGGCTCCP.CTGT(^;rCCTC»ATGAGdTC^ 

TGGACA^AC«f:CCTGGAGAA^5TGTTC^^?GGAAAACCCC:^G^CAAGA(::LXCAf^^^ 

GTCrrTCGCCAGCGCCACAGGAGT<a^TCGCTACmCCC:Rt?C;CACCCC»iTCGC:GABCCCdC»ikAGAA^ 

ArCCiM:CT«TACGATGTCX:GAAGGAGACCCTGCTATATCCAGGGGCCCTCETC»CCCAA^GAC^^^^ 

GTCAT-CATCGTCG^TGTGACTGGCAGri-GTGAGCGGCCT^iACCCTGAAGCTGATCaWiGA^ 

TGCGAGA^GCTGGACACeCTGTCTGATGA'TGftCTAl-GTCWT^'rGTGGCCl'dCTTC^ACGAGftAGGC^ 

CTLGCCTOTGTCATGCTl?C»ilCAtACCT'GGTGCAtCCi:AATGTGCGCAAC^ 

GC'JGTGCTlGGGCATG<?rGGCdAA<3GGCACCyVCaU::GCTOCAAGGCCGCCTTTGAGVATGCC:TTT 

aGTGAGGACCGCGTGCAGGACGTCl'TTGTNGARGTACAATT'GGCCAAACCGCiACGGTGCGCOTGTTfP 

ACTri'CTC:CGTGt;GGCAGCATAACTAT6ACGT<lftC7iCCBCTGCAGTG<3ATGGCCT<3TGCCAWiWi 

CGCTACTATrrTGAGArcCCTTCCATCG<SACCCATCCGC:^.TCJ^ACACAXJ<^ 

TrCGGCWSGCCCATGGTGCTGGCAGGCAACGABGCCAAGCACGTT'CABTGGACCAACGa^ 

C^TGCACrGGGACTGGCGTOGGTGGTAACaGBGACeCTCirGTGTTTrcAAC:CTGACACAG<3ArPGGC 

CCTGGGGAAAAGAA6AACCJ«;CTGArCCTGCCCG7'GATGGGCAl'T<3iftCGTGGCjrCT«^ 

AAG^ (5GCTGACCCCCAACTAC AGGCTl'GGAGCCAACGGCTATGTOTTTGCCATTGACCTGRACC GC 

TACGTGTT(iCTGCACCCC7^rCTCAAGCrrrJCAGACCACCAACTTCCGGGAGCCTGTGACTCT<5^ 

TrcCTGGATCrGBAGC?rAGAGGAl'GAGAACAAGGAA<:tfvGAT?CCGTCGGAGCATGATTGATGG<:»i^ 

AAGGGCCACy^AGCACATCABftACGTTGBTCywGTCCC^TGBATGAGAGGTACATAGATGAGGTGA^ 

CGGAACTACyvCCTGGGTGCCTATAAGGACCACTAACTACAiGCCTGeGGCTGGrGCTCCCACCCTAC 

AGCACCTOCrACCTCCAAGCCAATCTrAGTGAiCCAGArCCT6C.7kGBTCRACTATTTTGAGfJ'TCCTG 

CTCCCCAGCAGCTTTGACTCTGAAGGACACGTTTTCATTGCTCCCAGAGAOrACTGCAAGGACC^ 

AATGCCTCAGACAACAACACf:GAGri-TCKn>G?\AAAAC'rTTATTGAGCrcATC6;^GAAAGJ-GAC 

GACTCCAACCTVI^rGCAACAACTlTCTTrJTGCACAACCTGATCTTGtaACACGGGCATCACCCAGCAG 

CTGGlAGAGOt?TGTGTGG«GGtW:CAGGATC^PO!iAC»CBTACRCCC7T^CTGGCCGT 

ACAGACGGTGGCATCT^CCCCAGTCTTC0CCa^CAAGGCAO*CTGAC5GACTG(SACy^^ 

CCCTTCAATGCCAGCTTCTACCGCCGCAGCCTGBATAACCACGGTTArGTCTTCAAGCeCCCACAC 

CAGGATGCCCTGfrTAAGGCCGCrGGAGCTGGABAA-rGACACTG^rGGGdATCCTCBTCAGCACAGCT 

GTGGAGCTCJkGCCTAGGCAGGCGCACACTGAGGCCAGCAGTGGTGCiGCGTGAABCTGGACerAXSAB 

GCTTCGGCTGAGAAGTTCAAGOTGCrAGOCACCAACCGTACCCACaVAGACCAG 

GGCf'CCAACAGCCACTGTGAGATGGACTGCGAGGTTAACTATGAGGACTVAOTCTBTGTCCTCSi^ 

GATGATGGAGGATTCCTGGa>GCU'«TC:?kAACCAGAACCATC3!kGTGGGACC»GGTGGGCA€ 

AGTGAGGTGGATGCCAAI^TGArCCTGECACrcTACA^TAACrCCTTCTACWCCCGCAAGGAGTCC 

TATGftCTATCAGCCAGCCVGTGCCOCTCAyCCCCOTGGCAACCTGGGTGCrrGCACCCf^GGGGTG-rC 

TTTBTGCCCACCGTTGOAGATTTCCO^AACCTGGCCTGGTGGACC'TCTiiCTGCCGCCTGG'JCCCrG 

TTCCRGCa^OCTTCTCTACGGCdTCATCTACCACftGCTGGTOCCAAGCACy^CCCCGCGGAGCCCt^ 

GGGAGCCCCGAGACGCGCGAGAGCAGCrBdGTaVTGAAACAGACCCAGTACTACOrrCGGGTCGGTA 

ARCGCCTCrCTACAACGCCATCA^KGACTGCG^3WWVCTGCTCCAGGCTGTTdCAeeC<Ka^GAGACTG 

AC'CAACACCAATCTTdTCTTTGTGGr&GCCGAGAAGGCGGTCTOCAGCCAGTGCGAGGCTGGdCGG 

CTGCTGCAtSAAGGAGRCCiCyNCTGOCCAGCGGACGGdCCGGAGCAGTGTUAGCrAG'rGCAGAGACCG 

CGATACCC<»^GAGGCCCG(»CATCT6CTrdGACTACAACGdGACRGAA6ATACCrCAGAC?rGTGGC 

C<SCGGC6CCTOCTTCCCGCCGTCGC:TGGGdG'PCC:TGBTCTCCCTGCAACTGdTGCTCCTCCTGBGC 

ClGCCCCCCCGGdCGaWSCdTCAAGTCdTCCTCCACGOCTCTCGCCGCCTdTGAeCACCCTGCCCC 

ACCCf^ACCTC^^iCT'CGCAdCTCACCrJGGCCTCTTCGCC^-l'TCCCTiCCCTCdTGdCCCACACTCCX^ 

GCCTTAGAGCCTCCTCCCTCCCl-CACTGAAGGACdTGAGCTGGCCAGGCdCTGAGAGTOrBGTCTG 
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CGCCTTGGi5ATGGGGAGTCCC7^GC^5fiG?^CGCCGCAGGTGTTTGGCACCCAA^ 

TCC6AACTC5TTCAA)GTGTCCXCAGACCCTa^CTTGCCTGCTGG<5CTCCCC 

GGAGGCCACACGOACTGGTGCCAAAACa^GGCCTN:^ 

TGBGGGGGACCCTGCCTCAGCTGACOCeGCCTCTCTCCCCCS^CClCAACCCCJAJ^Af;^ 
GAC^JATAOTGGT^GGJUWSG'J'CiftGATGeiCCTvOT 

GAGA^^AGGCTCTGGC^GC^iGCCrCCATGGGCTCCTGCCCCTTTCAGGCCrACAOCCAC^ 

CCCTVCCAGGTGTC^C^GATAGTC^^CAGTGATACCiSlGTTCAG^ 

TOGAGGATGGAAACTGGACTCftCA^in'CCiACATACCCC^CTGGGCACAC^ 

rGG«;TGGG<7rGGCTGTAGG<iGCTTACAAAGCCrTT?^CACA<3GGCt^^ 

CACCTGCACACTCCAl'<n*CCTPGCrf:7^JCCACCTGCCTCTA^ 

CCATTTCTAAAGCTGAATGrn^AACAGTGCCJW^TGCTGGGGC^ 

TGACTAGTGTCAGGCCCCCAGTGGGAOt^CATCCCACTCCCTCCT^CCrTTO'GGO^ 

ACCAtLACATCTVCCCTTTGCCTTAGCAfiGGGTGACTTTGT^ 

AATCTGGOCGTTACACACrCTViSGCCTBTGCCCACTCCCTATCTCCTTCCCA 

TCCCTGCTTGCAGGAGGCCTW^CTGrCCCrCCCrXGOT^AACACACAC^ 

GrGGGBACTGGGCACAGCTCTPCACACCATTCAl'J'CTGGT^^ 

GGGGGi;CAGTGGGGAACTGtfU;GGClAftCCGCHATATAGT<3^ 

GCAG<3eTGATGCATTAATTAATGGCTTCGrrTAATTAATGTCATGT^ 

CTGTGTGrTGGTCCATGCCCACTGCTGGTGCCAGGGTGGGTG'J'CCATGTGrACCCGC^ 

AGCrGTGU'CCTTCGGGGGCGTGCGJ'CTAACTCTACTCTAGTC'AO«=^^ 

ATATACAC^AAAAEiTATATAT'JTTAAGTTrrAAAAAACAGA^ 

'JAGCTGTCTARCCCCCAGCrGCGTC^TAATCCTT'CTCATTACCCACCCGAil^TG^ 

TTOGGCTGGBGGACfGGCGGGCCATTTCCTTTTCTCJGCCCTTTTTTTGTTt^rTCTATTTTGTAC^ 

GACAAlGTTGGAAAAACAACAGCGACAAAAAi=iGTC^ 

CCTTGrAAAATATTTOCAARTG<^TrATTACAGAAGATCAGTTA^ 

CTTC 

i^i IMFOE^MATIOW FOP iSEQ ID NO: 2i 

<i) SEQ^JENCE CHAPACTBTirSTICSs 
(Al LENGTH: 

(B) TYPE; 

(C) STRAWDKUNESS : singlet 
( D I TOPOLOGY r I.i. ji is sii' 

(li> MOLBCULK TYPE: protoin 

(ix} PBAT1JRB: 

<AJ HArlli/KBXs Coding sequence 
IB) LDCA*j:£C»I: 

(D) OTHER IKFORMATION: a2fir-B 
flii> MOLECULE TYPES protein 

(Mi J r.EQOEKCB DB5CR7FTIOH2 SBQ XD NO: 2: 

MAVPARTCGA^ RPG P ARTARFW l?GCGS>ttl"Gl>GTRKPT:S<2;PPR?LWLIiLP3 J.PLIaAAPGASAYS FTQ 
pjHTMlGHWARRlEQBVDG VMRI FGG VtJQLl^I YKDNEWLFE VQEhJEPQKLVEKVAGDI EGLLDRKVQ 
ALKRLMAAENFQKABRWQDN I KEBDI VY YDAKADAEiDI>P ESEDVERG S KASTLKLDFI itDTOEK 
M KVDTYS YA AVQl PTDl Y KCSTV.T TJH EI.WWTPBAliENVraSNRRODPTLIJffQVFGS ATC5VTRYYPATP 
WRAPPK I DI^YDVRRRPWYI QGASS PKBKVI IVDVSG 5 VSGLTLKLMKT SVCEMLDTLSDDDYVNVA 
SFMESCAQPVS CFTHLVQANVEWKKVFKILAVQGMV^ 

MKFTDGGEDI^DVFTiKYNOJPNRl'VKVh^lr,^ VtQHM YltVTPLC?^^ PSIGAI RINT 

QBYLl>VLGRFl^I*AGKCA]f<OV0WTW>AT.DAT^T-^ LGVMG3 1» 

VAljNPr. KR1jTPHYTLGAN<JYVFA3 DL« GfyVMiBrNLKPCTTN FRBP VTlil>FLaABLEI>FAHKBF.r RR 
SMI DGHKGHKOr RTLVKSXDERY 1 UBWRN YTWVP I R.3TH Y5 LCLVXPP Y STFYliQANlSDei LQV 
KVFBPLL P SSFESEGHV^-r APREYCKDLNAS PNNTEFLKNFI ELMP-KVTPDSKQCMW n-LBPr!.! Ll> 
'r<SI TQQLVERWRMDIfNTY.^LIAVFAATPGGXTTWFPHKAAREfWT^ FYRR3LIW RGY 

VFKP PHpDALIiRPLELF-M DTVGI IArSTAVELSI>GRRTLRPAVVG VKLlJLEAWAEKPRVLAjaHRTHQ 
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DQPgKOGP W 5HCKMDCEV)iMEDLLCVLl DDGC FLVE .RWQMHflWDClVGRFFSEVDANLMIAL YHH S F 
YTRKBS YDYQAACAPQ P PGNLBAAPKK VPVPT VAPFT-UIAWMT S AAAW5LFXK3LLYGLT YH^HW^ 
DPAEAEl^S P ETKE&SCVMKQ^Xa'^ VFC.^ WA^SYHAI I DCG W CS J^Lt^a!^0F^THTNLLPVWO?K P LCiS 
QCHIAC RLLQKT2THCPADGPEQCE]liVQRPRYRRGPh i CFDYJ^ATEKT DCGRG;^^ FPP S LGVLVSH? 



(i) SEC2UEWCE CHARACTSllISTlCS; 

(A) IjEHCTB : 
(Ti] TYPE: 

(Cl S'f RftNDERiTaESS: ainglo 
<DJ TOPOLOGY: lineax 

(ii) tflOLBCULE TYPE: cDWA 

FEAinfRE: 

(A) NATffi/KBY: Codinij Sequence 

(B) LOCATIOK: 

(Dl OTHER LJiFORiMAriON: «2ft-C 

(iii) MOLECULE TYPEi cOiOA 

T/\CTATAGGGCGCCCGCGAATTCGGCACGAI5GCGGCGCGGAGCGGAGCAGCCAGCCC:CGC«CGC^ 

GCCCACCGCCC(3CrCCGC<SCA<?CTCCC:CGCGGCCGC'rCTCGTCCCCGCCGCAGCG^ 

GG<SACCCCAGCATGGCCG!(3GCCGGGCTCGCC<;;CGCCec:GCGTCCDGGGGGGCCTC^tC<iCT 

CTGCCGKGCTTCTCrAC^CCGCGCTGGGGGAOCTGOTGCGCTCGGAGCAfiCl^ 

TGGTGAMCJ'C!TGGGCCTGGGCTTTTGOTG<K5GMATAAAATCCATTl5CTGCT 

CCCAGdTTCTGCAAA^G«A?^TACAAAGAGTATGAGAA^ 

T CCAACTGGTAAAGAAG:CT<3GGAAAGAACArGCA^ 

GGCGTCTGGTGGAC!<5CTGCAGWiGAACC:AC^CCT'GAAACATG^ 

AATACTTCAATGCTOTGCTGATAAATGAAAGGGACAARGACGGG^ 

7LATrCATCTTAGCCCCAA^TGACCATT'TTAATAATTrGCCrc:T0AAC 

AAGTACCAACC3AACftT6TACAftCAAAGACCCTGCAATT'GrC7<ATGGGGT^ 

TAAAjCAAAGTTTT'TGTAGATAACT'raCACCGTfiACCCATCT 

CAAAGGGCTT'TTTT'AGGCAiGTATCCGGGGATrAAArGGGAACCAGATaAGA^ 

TCGACl'(S<:y^GCAACCGAWATGGTACATCCAGGCy\GCA^ 

TTGACGTCAGTGG»<i;i^AT<WiAGGACTCCGTCT<^CTATCGf:GAAGCft^ 

TGGATACACTTGGGGATGATGACTTCTTCy^C7lTAATrBCTrATAATGA<iGA<^ 

AACXn'TGdCTGAATGGAAC^J*'rTGGTGCWiGCCGACAGGA)CiAAA 

TGGACAAACTTTPTCGCCl?^AAG<3AATTGGAATGTTGGATAT^^ 

TGAeT<SATTTC:nACCACACGG<3AC^^AGGAASTAT 

GG«CGOTGGACACCTAT<3ATACAATCTTTGCAftA^ 

TCACATACCTCATTGGACGAGAGGCrrGCGTTTGCykGACAATCTAAAGTGtATGGCCT^ 

AAGGATTTTTTACCCyiGATCrCCLACCTT'GGCTGATGTGCftGGACyUrGTCATGGAA 

TGCTTAGCCGGCCCAAAGTCATCGACCAGGAGCArGATCT 

GCy^CTCTGACT^5ATGATCy!^G6GCCGCGTGCTGAT GACC^^ 

AGAACGAAADCA)fiArCGi7\AGGGCATrCTTCTGGCiAGT<3GTTG 

TTCTGAAGACCATCCI'CGTWtTACAACTTAGGGATTCACGGrrATGCCTTTGC^ 

GRTATATCCTGACGCATCCGGAACTCTVGGCTGCTGTACOftAGAAGCa^A^ 

ACTATAGTAGCGTTGACCTCTt:TGAGGTGGA(5r6GCyyVGACCGAW\T<aCGrGTrGJ^^ 

TGGTGAATCGAAAGACGCGGA^GTTTTCC7lTGGA<^GcAAGaAG^CL^BTGGA 

TTTTGGTGftTGAdAAATGACXACTATTATACftCv^CATCAAGGGTACr 

CGCTTTCCA)C»<3eTCATGGGAAATATTTCTTCGGAGGGAATGTAA 

ACTTAGAACy^TCGCGATGTOTCCTTGGCAGATGAftTGCTCCTACTGf:^^ 

AGCACCGCCATCTOTCTCAGTTAGAAGCGATTAAGCTCTACCTAAAAGGCAAAGAftCCTCTGCTCC 

AGT^GTGATAAAGAATTGAPCCyUUSAAGTCCTTTTTGACGCGGTGGTGAGT^ 

ATTGGACCAGCCTGGCCCTCAACAAATCTGAAAATTITrGACAAGGGCG^ 
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ECACTCG<:SAC<?6CCCTCrCaft<^TCWlCr*TGTTTGTCGG 
TCCrUA-SAGCTEGCGACJ^CiGAGJ^CATTTTTAACGC^ 
CCGCra^PCAEATTCCAGGGAGCraCGTCTAClXC^rCCCATT 
6CAATGTGGTGACJa;CAAGTACArCCArCC:AGC:T<:Cre 
5 CTCTAGGCATTCAGATEJ^AACTTGAATTTTTCrW 

CT'J'CCCTGGATG<3C7V^ATCCTCCATCAGCTGTGATGATGAGACTCT<^^ 
Al^WJCGATTTATTTTGC^TGrCTWAGACTACACJ^CAGACCl^ 
CAGcVsTGATGAACLP^TTGCTAACAftTGG^iCTCCTTTAA^ 
CCATGTGrAGAGCCAACAAGGAAAGCAGCC^TGGCGrXCATGGCCTCCTGGAT 
10 TCCTCTCTGCAGTAJWtATGCSATC^^TCJACTiG^ 

t-rTGCTG<?CACTCX:GATATCAC^GCTAAAGCCCAGAAAO'TG^^ 

CT(;AATATCCAGGATTC^CTCTGAGCGCftCCATCAAGGAGACTACAGGWAT?ATrG^ 

ACTGi^TCCAZiGTCCTTTGTCATCCAGCAAATCCCT^CaACCAACCTGT 

GCAGCTGCCrCTCT£5AATCTGTGGCCCCCATCAC:CATGGCACGCATTGAW>:rcAG^ 

15 cCCTTAAGTOTGi^ACGTCTAAAGGCCCAWAGATCAEAAGCCGCCCAG;^ 
AVaCTC^AGC37W3AATGCAAGGGA^?^GT6BGGGTGCGCCGAG^ 
T<^CTCC:C:TCT'GCTTTyGATCCTCrrTCTCAAGGTGACACT<iACT<SAC^ 
ATGTTCTCT^GGCATC:CTAAATCATGGftTAAACTCT(^Cf:;^AAATATGGTGCAA^ 
rGAArATAGTCCWSCCATCAGQATCTOATCATGATTTTAAACrGTGCGTGATATAAACT^^ 

20 ;%,-i'ATGTTCiACAAAAAGTrATCrATCATCTTTTTACl'TT^iCClftl^*CATCCWlT^ 
ATGAT7SATCACCCTa'CArC:AGAAAr&GGACC<;CAftCTGaTA<3GC:7^OT 
TATTGAAAGCAATTTAAAACTGTGTAUT*X"TTTJWVTW^GTATATTAA^ 

AA^lAAMA 

25 

12 J IKFOE^MATIOM FOR SEQ I'D NO: ^: 

a> -SC:pUE3fCfi CHARy^CTERXSTICS: 
30 (A) LENGTH r 

(B) TYPE: 

( C ) STRAr51>EDNB&S : » iftgl & 
(Dl T(??0LOey: linear 

(±±J MOLBCUJ.Tl TYriC: cDKA 

35 (ix) FPATURK: 

thi MAME/KFV: Coding Seqursn«« 
(B) LOCATION: 

(Dl OTHER rMTFORMATIOW! Ol28-D 
(ilij ^4^>LF^LB TYDB? DPWA 

40 

(xi) SEQOEKCE DRSCRIPTIOWs SEC? II> KO: 4? 
CC7\TGCCTBGAACTCCCAACTTCCTC&CAAAC.CCCAGCrCC:;NGf:AGCCGCTGGATTOCCCrC 
CAATGCCCGT<;GCCTGGGCCTTaGTCC:AGiVAGACtn'CGGCCCrCCTGfrGC;CTGCT'GCT 
CCTCCCrGTCCCCTBCGri^CO<3IACAGGCCAAGATTCCTC'rGCAAACAGT<3AAGCTA 
45 fXTT^CGGCGGGGACCTGTATAACACTGTGACCAAATACTCAGGCTCTCT CTTGCTGCAGAAGAAGT 

ACAAGGATGTGGAGTCCAGTCa'GAAC^ATCGA<3<5AGGrGGAT«GCTTGGAGCT<SGT<^ 
CAGAGGACATGGAeAACATGCTGCGCAO<itftRAGT'CGAGGCGGTCCAGAA^ 
AGGAG^SCCGACCTGAACCACGAATTC^ 

T<»AC6AGAGGGACCAGAAC5GGCAACTTCGTGGAGCTG<;CCCCC6AG^ 
50 CT^CACTTCAGCAACCTGCCGGTCAAOACCTCaATCAGCA^SCGTRCASCrrGCC^ 

ACAAAGACCGAGATAJTTTAAATGGAG*rCTACAT<?TCTGAAGCCTTGAATGCTG'rCTTCC 

ACXrCGAGAGAGACCCA^CGTrGACCTGGCAATATTTTOGCAGTGCAACTGG^^ 

ATCCAG<?TATAAAATGGACACCTaftTG^GAATGGAGTCATTACTT'^^C^ 

GGrACATTCAAGCrGCTACTrnTCCCAAGGACA*J'AGT<^ATTTTCCTCGACGTGAGCGGCAGT^^ 
55 AGGGGCTGAGGATGACTATTGCCAAGCACACCATCTtCCACCATCTTGGA^ GGGGGAfiAATG 

ACT'TCGTTAATArCATAGCGTACAATGAdTACOTCCATTAC7\TC<3^GCCTTGT^ 
TCGTCCAGGCGGACCGAGACAATCGAGACCAT*TTCAAACTGCTGETG6A^ 
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ri7?GTGGGGGTCGTGGACCAAG CTCCTG/'Jj AGAAGCCTT CCT^GATCC-J'CiWlGCACTTCf^AG AGGCCA 
;VGCAAGGAAGCCT<:^C<:J^CCAGGCC?.Tt:^ 
CBGTGTTrGA<StAAaTATAACTGGCC^jGAC:TCTAAC 
AftGTGTCTTTTGCrSACCGCATCL^^GTGCinTrGCArGC^^CJ^ 

rATNCGCT EGCGGACaCCCAGGAG AACGTGATGGJVirACCr CTCAC:CC<?f!CCCATGGTCA 

TGAACGACti^CCACGJVCATCATCTGGACAGACCCCr^^ 

CTCAGAGCCTGACACrGCTCACCACT<^"TGGCCATCCC7>iGTC:TraAG^^^ 

CCGATGGCATTCTCCrGGGrGT^5GTC(>GCTCAG^TGTGGf:CCTGAGAGAGCTGATa\?^GCTCGC^ 

CCCGGTACAAGCTTCGAGTCCT^CGGi^tTACGCCTTrCTGAA^ 

ATCfJCGACCTCCGGCCCCrGTACAGAGAGGGGAAGAAACrAAAA 

TGGf.TCTCrCCGAA(?rGGAGTGGGAAC^CCAGGCTCA^TCTCTCA<^^ 

AAACAGGTAdTOTCT<^GATGGATGTVyVlGt?TTCCGATCCATAAAC^W 

CCAAT GACTACTTCTT-CACGGACATCACKrGACT^CrrCC^ 

^iCCACGGArS^ATACATCiC^TCTGGGOTACACGTCTGTBGAAEAAGGCCTGaftl^ 

CAGT^CrCTGGCCCTGGCOTeTGACTGGATCTACTGCATCACAGATA'fT 

TCAGCCy\GCTACA«GCCATGATCCGCrfCtCTCACl»CCy^ 

AGCTGGrcCGCCAftGTGCTGTTTGACCiCCGTGCTCftCAGCCCrCCATaGftT^ 

TGGCCCTCAACT^TGTCCGAGUAGTCTGAACAirGTGCTTGGA^ 

CC:CrC:C!rGAGAAGCyVGCTTOTTCGTGGGCTCCGAGAAGGTCTCCGACAG<iAAGTrCCTNSfrC:^ 
AGGACGAGGCCACC:GT?GTTC^.CX:CTCiGACCC^C!TTCaCCCT 

CTGdTGGCAGCTfrCGrCTT CAACCTC CIGCrGGGCAGAAGG ACCAGAAAGrGCGGGTGAACCCATGG 
TGGTGACC<5CTAECAi:AGC^I'GTCGC<3GTGAC:nGTCGACAAGAGGACAG^^ 
CCerrCCA7\ATGAAGC?rGCAAT'rc:CTCCAGCGCAAATTCT^ 
TGGATGGGCCGrGCAf7VCAGAGCTGCGAGCiACAC!TGATCTC<J^ 

GGTTCATTCT<7ATCrCGAAGA<^GTCCCG.2iGAGACGGGAAGATTTCTGGGGGXGGTG^^ 

TCCTGtACCC^AGCTGCTCACCLPiTGGGGGTGT'TCABCCAAGTGACTATGTAl'C^ 

GCAAACC^^CGtRGTCAOCACCACAGTGCAGCCCAGCCCCTGGTC^ 

CGGCGAOCAGG^l'GGCTC^CTGCAGGAGCTGGTC-C'rtiTTCCTCCT^^ 

GGTACGACA<»Gi5GGCCGAGtCCAAAAOTGTCrTCCATCArTCCC;ACAAAC^ 

CGCTGCACCCf:TGCGACAC<?GAOTACCCCGTGTTCCTGTACCAGCCGGCCA*JCCCC(^ 

Q^ryCGTGGAGTGCGGGCCCTGCCAGAAGGTATTTGTGGa'GCAGCA^ 

TCCT^CCTGGTGACAOACCCCACCTGTGACT GCilGCA^ 

AAGTCAAArATAAT<5CCTCTGTCAAATGTG»iCCGCATGC6CrCCrAGA7W?CTCCGC^ 
ACycCTGCCACt5CCTrTCmTCCAGAGSAGAATGCCO«5EACTBM 

CCTCGCCGCCCCTACrCCrGCrGCCrGTGTGTGCCTGGGGG<XrACrGCCCCAAC:TCC^ 

JTkCCACCGABCCT'GACCTG^GTTTTGBCAAGGTGATCCTTCCACAC 

GACZATGGGATGO^GCTAAnTGCAGTT-GGt^l'CGCCCCCAGGCC;^ 

GTGGCCCiC^rGCCTCnGGAGAAJ'GCrGGATGGAACAQGAA?^Cf:7\AT?^^^^ 

■rc5CTTCATGGTGCCCGG'JAC»T<:rrGCCCTAGGTCTCAACATGABCA^ 

CTGTCTCCTCTTCGGGAAGCCAGCGTGAGCTCAGC'rJGGACCAACACAAA^ 

TGTACTCCAC^TCC^^SACCCAGCCAAGAAAGGCTC^ 

TCrCTGGl'AiSAACCICAAGGACTrdTGGGTACrGAGAACCACCAeCAC^ATGAG 

A1*<^GCTAAGGCWi^<3AATATGCCCCAACT-AAAGCATAGATTCCCC^^ 

AGGCCW^TCACXrrTCCTAGCTTGCTGCTCGAAA?^^ 

GGEAATGGTCAAGACTGAGAAAGGAATGA^yiTCCATTCA 

GrCCCCAAACT<3CTGCTAri'CJU^GAACTTC:CC?^AAACTTCT'J^ 

CATCl'ATGAAAAGCCAATAGGCTGAC■^ACATfJC^^^ 

ACGCCWW^TAGCTGTAAAATAG'PGftAAAAGABCAGTGGTTGTGCTC:i'TTTCT<^ 

AC WiAAGAATCTAOTTG AnTCXGT CCCT GCyiGrcSAAATCCTTA^LJGTrCCAACrTTGTGGGAACATT 

CCAACTTGCrAAGCAGGGTCCa^CrGGCiAGCGAAGCTCTATCTGGC^ 

CATCTCCCCCAGGGTCCCAAGCCCCCGCAGCTOCCTCCCCCGACCAAACCCCAAGACCrG 

AGC^GACAACAQTCTCCACATCAOIAGCAACATn'TSAGGGC^ 

CGaCCrClAAATCTTTCCATTTAACAAACCCCAGTGATGGBTATBGACAGCAT 

GCGCTTCCX:CCCGCTCCTCCyJLTCACCCTCAGCCTCCa\CACTrCAM 

AAGTTTCCrACa\GCAAArA)C5CCCTAACTTec:CTCTA<3Ae 

ACACTTACATTATCGGTTAC7tCS^?NTOTCy^CTCTTACCATCATGTCTTGCA^^ 

ACrrATTA^TGCCCCC'rTACAGCAGAAGACACTGCAGCTCGAAGAC^ 

CTAGAAJCAGCrAAGGTTTACATGTACCAAATAACATCTTTC^ 

CCCrGAAAeTGGGTACTATCATTAOTCCCATGTTTATAISftAACTGCAGCAGM 
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(21 INPDRMATTOK rViR SEQ TD WQi 5: 
(i) SEQUENCE CJiARACrERISTICfJ: 
i&\ TYPE: 

< D J TOPOLOGY r 1 jl A<= a r 
(il) NOLECn;LT^ TYPEi protein 

<ix) FEATURE: 

(AJ JfA^^B/KBy: 

(B) LOCATION: 

(Dl OTHER INTOTWiTrONr a2fi-C 
(iii) bSOLEf^lJTJS TYPE: protein 

(xi) SEQUttrtCE DEsSCRTPTIOtflr SEQ ID WO: : 
K^GPGSPRRAS RC;A9 ALLiNAAi;LYAAi43DVVK3fiffiJI PLSVYKLH^ASATiiGGEI K5I AAKYSGSQIaL 
QKK YKEraKBVAl EEI DGl«I.VKKIAKNMEKMFKKKSEftVRRLVEAAP^^ 

A\n_.r KERD)?I>GKFl.ET.GKEFa:iAPtOL>H FNNLPV« I J?I-r3 nfVQVPTNMYtgKDrAIVWGVYI^.^Ea LNKV 
rVDJJ F1>RDP S I.TWQYFG5AK(5 E'FROY PGT KWEPDENG VI AFDCKN RKWY I OAATJ^PKPWT; J.VI>VS 
CSMKGLRLT I AKg?TViS S I LDT LGPPTDFFW 1 1 AYN EE Lit WEPCL^ CTLVQAPE^?TNKEf3FREBLDKL 
FAKGI GMLDI ALN EAFW I L.TOFNHTGQGS 1 CflOAIMLI TI>GiAVOTy I^TI FAICYNW PDRKVKl FTYL 
I GT5EAAF7*J?MLKWMACAWKGFPTOr STIADVOEMVMEYLHVLSRPKVI DQEHDWWTEAVI D5TLT 
DDQGP VliMTTV?iMPVF5KQ»frrHS KCI LI.GWOTDVPVKELLKTI FKYKl>;iI BOYAEArTNNGYI L 
THPELRTJ .YSEGKK3U<KPKy SiTWIiSEVEWEDRDD VL W?AMV>i RKT^SKF^SMCVKKTVDKGKRVIiVM 
TW D Y^j-YTDI KGTPFS LGVAliSRGHGK Y fc^FRCH VTI EBG J .1 rDI-ETtPDVSIAD2l9i3 VCKTDLH BEKRH 
1,S QlACKl KLYLKGKEPLLCCDKELI QEVLFTiAWSLAPlEAYWTSIALWK S EKN^DKGVRVAFl.GTRT 
GLSia WLFVGAEQl/rWQDFLlW^SDKEWI FtaADHFP LM YRSVAEQl L*G£J FVY51 PPSTGFVNKSM W 
TAi^TSI Q J.LESRK 5 P WAAVGTQWKI^FFQRKPWTAiJRQCAS LPGKC^'J T SCDDETVM CYLI DWftHS^ 
3 LVS EDYTQVGDFFGBIF.tSAVt-SMKLCL'i'MGS FKRITLYDYQWCRANKES SDGAH<SLLDPYNAFLSA 
V>^IMTL'L\rLFLVeFNIiCSW^'JR&DMTAKAQKT-KerrLEPCDTEY PAFV^^ B3RT IKETTG-NIAfrKDCS K 
SFVI QQI TS SNLFMVWDSJSCLCRJSVAPITMAPI EI RYWES LKCBRLKAQK T RRRPESCH GFH PEE 
NARECGGJ^P SLO-AQT VLLLLPLIi J-WIiFSR 



12) INTORMAT30>f FOR SEQ ID NO: 6: 

SEQUliHCE CHARACTERISTICS? 

(A) LBHGTB! 

(B) TYPE: 

(C| gTRftNPErJNESSi tfingle 
{D} TO?0LO(3V: ilt^e^r 
WOLFjCUItE 'I'YPEs prPt-K.^ n 

{jLx) FEATURE: 

(A) NAME/ KB Yt 

(B) LOCATION: 

(Dl OTHER rNFORMATIOWs oi28-D 
(iii) MOLECULK TTTPEs prt>tein 

<xi) SSQWEKCE DKSCRIPTIOK: SFjp ID NO; €i 



ML^AT PKFL.2iNP SSS S RWI riiQrMPVAWAF^'QXTS ALLI^LLLLCTSLS PAX? CSfiiAKr PL»ETVK1.>9AI?1^ 
i«^C5I>LYW'rVTKYSG S LLLQKKV KltVE-S SLKI EEVDi3LELVKK?J^EDMENMLRRKVKAVptgijVEAAB 
EAULNKEFWES LVrD YVN a VLI KERPF^KGN PVTiliGAEFLLESHAH FSNLP VKT SIS 5 VQi^ WNV^fM 
KDPDI LMGVYMSBALWAVrVTCN FOrarXLrWQV FGSArGFFRI YPG I KWrrUJfJJ OVI TPDCRNR<5W 
YI QAATS D^KDI V3 3jVDVS BSIKKGI^PMia AKBT ITTILOTLGEIWDFVHI I AYNDYVll YI EPCFKGI L 

VPEKYNWPnCKVnVFT VIjI GRBV.^ fa DFO^EWI AfrNHKCSYYTOT r.Tl JsTyrpEWVMEyLBVJLSRi-M"*?! 
NHDHDI r WTEAYMPSKLL?>^iQAfi-'31 .^PLTJr^VA^5PVFS KKNETRSH 91 KLGWGSD VALRELMKIAP 
R YKLGVHGYAmJTNNGYI.LE KPDLRPLYREGKKLK FKPN YKS VDLSiiVtA^ J^i^^ 
TGTLSMDVKVPKPKGKKVLFIiTrtPYFFTDI SDTPFSlSWLgROH GEY I LI^OTTS VEEGLHDliLKl' 
OLALA^n'WIYGITDl I>?DHRKL5QLP?M*flI RFI/TRKDPDIJECDEELVREWLFDftVVrAl'rtEAYWrAL 
ALH W^STSESEKWDMAFLCTRAG J J.RSSliFVGSEKVS DRKFLTPEDKASVFTIjDKFPLWYKiOASBH P 
;\G5 FVFKIJWAEGPBS AGRPMVVTASTAVAVTVDJCra 

DGPCU'QgCEDSDLDCrVI DIWG Fl LI S KR5RETGRFLGEVIiCAVLTOLL5?MGVFS pVTW YDYQAMC 
K I^SSHHHiS AAQPLVS PI iSAPLTATRWl.LQP.T.VT.FLLKW SVlflGSV? YDRGP^KSVFKK SrtKUKS&DP 
r ©PCTyrEY FVFVYQB^AI RFiRWGI VECBPCQKVFWQQX PKSH LLLbVTDPrCUC&I F^FVlyQEATR 
VK YK ASVKCDRMRSOKLRFRPTiSCHAFBPEEDflAQDCGGASOT P PLLiLP VCAWCLLPOLLR 



[2) IMPORWATIOW nOR SEQ ID KO: 7 

(i) SEOUFNCE CHAPACTEMSTICS: 
(A I IrEJ4GTH? 
<E> TYPE: 

< C } STPANDEDN CSS : sin gl e 
{D> TOPOLOGY: lln&ax 
(±ij HOLJfiCULE TYPES CDNA 

(ix) PEAT1fRF-L 

lA) name/ KEY; CofSnng Seijuen ere 

(E) LOCATIONS 

(D) OTHER IHJ^>RMATI0N; 
(iii} MOLF-ClfLE TYDE: cDNA 

(xl> SEQUEWCE DESCRIPTION; SIQ ID HO: 7; 
AGGAT C^GCCCT<?G6G AAAAGAAOA 



(i) INFORMATION FOR SEQ ID KO: & 

U) aBQUENCE CKAIWCTBRISTICS: 

(A) IiENCTB : 

(B) TYPE; 

(C) f^TRANDEUMES:^^ single 
(D1 TOL'OLl>GY: linear 

(iij MOLECULF. TYPE: cIWA 

(ix» FEATURE: 

{A} NANE/KBY: <;:o<iin9 $«sqiJRt>£:ti 
IB) LOCATIONS 

(D) OTHER lWFOJ«>lATroM: 3' ptijocr for <x25-B 
MOLECl/LB TYPK: clOTA 

(xil 2EQUENCB DB:3CRIPTIDN: SISQ II) NOi B; 



\HX> UW2045O 



PCTAJS99/23S19 



atcatcaatgaggacaop^ca 



(2 J IMFOTWVTION FOR SEO IP MO: 9 
5 (il SEQUEJICE CEJARRCTRRXSTXCS: 

<Ti> TYPE: 

fD) TDl'OLOCY: lin<f«l^ 
]0 M0T.EC01jE TYPlir cDNA 

(A) MAME/KEY: fJtidlng Sfequet^ce 
(B) j;or.'ATrowi 

(nj OTHER iKf uRhSftTiOM : 5' pHmers uaed for RT-PCR of a26-C 

15 (liwi) MOLECUJ^t; TYPF- cHHA 

<>ci) DESCRIPTTON: SBO ID MOs 9s 

asaacgaaaocagatcgaag 



20 <2f IMFORMATTOIfl POR SEQ IT> N0^ 10 

(i) SEQUPWCB CHARACThJRISTICS: 
<AJ LtlKGTH: 
<BJ l^PEr 

25 IC) aTR?iHDEI»fE5S3 Btnglfe 

ID) TOPOLOGY: line«kz 
iii) MOLiECUiE TYPE: t:I»lA 

(ix) feaWRE; 

(A) HWE/KEIY; Coding SRtjutiJtc^ 

30 (B) LOCATION: 

OTHER IKFOTiMATiONj 3* primer used for RT-PCR of <x2^i-C 

(lii) MOLB^IjE TYPii: cDWA 

Ixi) SEOITEKCE DESCRIPTION: SB© lU HO: 10? 
3 5 CGATTCACCATAGCATTTCTC 



<2> INFORMATION FOR SEQ ID HO: 11 

ti> /SFiCJUEMCE CRARACTRRI STTCS : 
40 lihINGTTE: 

\3) TYPF.s 

(C) e^TRAWDEQrtBSST singirt 
(P) TOPOLOGY: lin<^!ir 
(ii) MOlitiCULB TYPE: COTA 

45 (1x1 JEATORPi 

(A1 NANE/kicV : Coding r^ftqUettkCis 

{E} LOCAT'ION: 



BNSOOCIO: <WO_OQe0460A2TL> 



WO0Q/2M50 ^ PCT/US99j^J19 

.10- 

(T>| OTHER 3LNJ?\?l^MAriON; pricmsr fojf CX26-C: 
(iii> tSOLBCUJ-T'. TPYPEl CDNA 

ixLi StIttOEWCB PIJ-'SCrRXPTlOM: SEQ IB WO: 11: 
5 CrACCAACJdCATGTGTA 



<a> IHFORMATiaK FOR SBQ 7.1^ HOl l£ 

(ij SEQyEMCK CHARACTER B'jacS I 
10 (A) LENGTH r 

(B) TYI?iS: 

(C) STRAJfDF.P^JESSi single 

(D) TOPOLOGY 3 lii^ear 
{i.i) MOliECULE WPE: cl>}J^ 

15 lix) FKATURB; 

(A) >)?SME/KErY: Coding .9&<3ucnQO 

(Bl LOCATION r 

iDi OTHBB TNTOlWAriONt S' prlmerr to amplify mouser aL26-C 
(iiij WOLECUM TTf^lS: cUNA 



20 



(xi) SEQUFINCE DESCRimOM: BEQ ID NO: 12 r 
AGAACCAAACTAGGTCAAftG 



(2) IJflfcV^WCATIOH FOR 5EQ ID JWO! 13 

25 

|i) SKQUBWCE CHARACTERIJJTICS: 

(A) LEJJGTJl: 

(B) TYPEi 

( C J STRAWDES^ KESS : 5 i ngl rt 
30 (D^ TOP0LO15Y: linear 

(iif MOLECULE TYPiC: cDHA 

(.1^} ITGATURE: 

(A J WAME/KEY: Coding Sequence 

IB) LOCATION I 

35 ID) OTHEW IHF0R^sftTio>^3 3' primer to artiplify mouse a25-C 

lilil MOLECULE TYPEi cDMA 

(Kil 5EQUi^CE DESCRIPTION I SEQ ZD nOi T^: 
CGATXrACCATG^^CATTTCG'T 

40 

iZi IKit>B>lATinra for seq ill No; 14 

tij SEQUil^CE CWRACTERISTICS: 
I A) LniNGTHs 
45 IR) rYPft: 

rc) STRWDEDKE^H: ;(in^i<f 
(D) TOPOLOGY; linear 



BNSCXXID: <WO_00a0450A2rn_> 



PCT/US99/23519 



(iij T-iOLECULE cDWA 

(A^ MAME/KKY: Coding Sequ&t^ce 
IB) iOC-^TiaH: 

ID) OTKiCU IHFORWftTTOM; rat- sri^iicmcc for 0C26-c: 
(iii) MOLFCllLE TYPEi cDNA 

{Xi) SEQUEHtTF: DESCRIPTION: SEQ ID N03 1^1 

GATrCTTCTC:GGT6TGC??TGGCACAGATGTCCCAGTAAAAGAGCTTCTGAAGACC^^ 

CAAOTTAeGAATTCATGGTTATGCCTTTCCi^TCAC 

CCTCAGGfJCCGTGTATGAAGAAGGGAAAAACCCJW^ 

GGAAGTCGAfSTGGC^A^CATCGGGATGATGTGraACGAAATGCCA'TGGTAftArCGAC 



(2J THTORMATION FOR SEQ IP NO: 1!? 

(±1 SEQUENCE C[31^RACTERISriCSi 
^A) l.RNGTHi 
{Rj TYPE^ 

fD) ToroLOCY; lijicic^r 
(ii) MOIjRCUIiE TYPK: cuKA 

{;S>c) FEATUlUi:: 

(A) WAMB/KKY: Coiiing Sequence 

(B} LOCATION; 

( Dl OTHER INFOFWVT 7 ON r (1 690- 1761) a25-D, human sptice 

(.Hi J IflOLECULE TYPR: r.DNA 

SEDUhlMCB UESCRIBTION; i^DD IT^ t^^^ 1^^ 

CAATGCCCGTGeCCTCGGCCTTTGTGCAGAAGACCTCGGCCCTCCrGTGGCTGCI'GSC^^^ 
CC'rcOCTCTCCCC7^CGrGGGGftCJ\GGCCAAI[5A*rrCCVCTGKAAACA 
CCTTCGtrCrCGGGACCTGl^ATAMACrGTCcACCAAATACTC^^ 
ACW^GGATfiT^GGAGTCCAGTCTTGAAGATCCW^GAGCTCCATrc^ 

CAGAGGACArGGAGAACATGCTGCGGAaGAftAOTnGftGGCCGTCCAGftATCTGBTGGAAGCTGCCG 

AGGAGGCCGACCTGJ^CCrACGAATrCAATGAAT^CCCTGGTGTTCGACTATTACAACTCGGTCCTG^ 

J'CAACGAGA<SG<iftCGAGAAGGGCJHACTTCGTGGAGCT 

CTCACT-rC7i«c:?iACCTGCC<S?GTGAACy^CCTCCATCACCAGCGT<SC^ 

ACJSAAGACCCAGATATT-l'TAAATGCAGTCrTACATG^ 

ACTTCCAGAGAGACCC^CGn!TGAf:CTGGCAATATTTTGGCAOTGC^ 

ATCCJ\GGlATA?^T<?GAlCACCTGATGAGAATGGAGTCATTACTTTrBACrGC«^^ 

CGTACATTCW^<?CTGCTACJ"TCVCCGAftGCy^C7LTAGTGATTTTC^C^TC^ 

ACSGG<3C:TG7^GGATGACTATTCCCAA<XrACACCATCACCACCATCT^^ 

ArTTC:GTTAArATCATACCGTACAATGACTACGTCCATTACATC<^ 

TCGT CCAGGCGGA0CSA<SAC:A ATCGAGAGCATTT CAAACTGCTGGTGGAGGAGTTGATGGTCAAAG 

Gl'GT(^GGGGTCCTG(3ACCAAGCCCTGftGAGAAGCCTTCCAGATCCTGAAGCAGra^ 

ACCAAG<3AAGC:CTCTGCAACCAGCCCATCATGCrCATC^^ 

CGGTGTTTGAGAAGriATAACTGGCGAGACTGTAAGGTCrCGAGTTTTCACTTTACCTCATTGGGAGAG 
AAGTGTCTTTTGC'JGWCCGCATGftAETGGATTGCATGCAACAACAAAGGC 
CAF^CC^C^IGGCGGACACCCAGGAGAACGTGATGGAATACCTGCJVCGTGCTCAGCC^ 
-rCAACCACGACCACGACATCAa!CTGGACAGA<i<5CCTACArGGACAGCA^ 



wo 0a/2O4S(l 
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(il S&aiUEWCE CKARACTERISTICS: 
ib) TYPE J 

It!) STIU^DEDNESS: singles 
ID) TDPOliOGY: line^kr 
<ii) MOLECULE TYPP: cDWA 

FEAT1JRF.3 

(B) LOCATIOW: 

(U) OTHER INFORMATION L hximan variant oSfi-Df EDGE screen 
11 i I ) WDLECULE TVPE: oDiWA 

(kj ^ .'JRjnJEHCE DESCRIL-yioW? ^EQ ID Ni>r 16: 
CCATG C!C:TC?r.;^ AC^CCEyy^CTTCCVCCiC^A^ 

CAATGCCCCTGGCCTGGGCCTTTCTflCAGAACSACCTCGGCGCTCCTOTGGC^ 

CCTCCCTGTCCCCTGCC5TG<3C<3ACAG5f:CAAGATTCCTCTGGftAAC^ 

CCTTCc;GCGGC<S^u:CTGT7kTJWyiCTBTGACa^^ 

AX::AA«(3ATGTC«5AGTCCMTCTGAAGftTCC^C 

CAGAGGACATGGJUlftACATGCTCCGCftQGAMKGTCGAGGCC^ 

AGGAGGCCKACCTGAACCACGAATTCAAT GAATCCCT GGTG'3'TCCiACTATTACAACTCGG'JCCTGA 
TcAACC^A^SAG^SGACCyWSA^^GGGCT^ 

ctcacttcagcaacctgccggtgaacaccstccatc7i<5c:a<;c^ 

j^.CAAftGACCCAGATATTTrAAATC<3ftGTCTACATGTCTGAAGCCT^GAATGCTGTCTTCfn'^ 
J^jGTTCCftGAGABAdCCAfiCGTTWCCTGGC^ 

ATCCAG<?rATAAA?iTC5GACACCTGATGAGAAl'G(i;AGTCATTACTTOTGACTGCC 

GGTACATTCAACCTGCTACTTCTCCCAAGGA<^TAC2TCATTTTGGT^^ 

AGGGGCTGAGCaiSTaACTATTGCCAAGCACACCATCAC:^ 

ACTTCJCTTAATATCATAGCGTACJ^TGACTTACGTCCP.TTACATCGAGCCTTGTTTTA^ 

TCGTOCAGGCGGACC<3AGACAATCGAGAGCATTTCAAAC3'GCl^^ 

GTGTC^yGGCTrCGTGGACCAAGCCCTGAGAt^AftCCCTTCCAGATC^ 

ACCAAGGAftGCCTCTOCAACCAGGCCVlTCATGCTCATCAeca^^ 

CGeTCTTT^3tfVGAAGTATAACJG<5CCAGACTOTriAGGTCCGAGTTTTCACTT^ 

AAGTGTCTTTTGCTGAdCGCAT<3AAGTGGAa^TGCATGCAA)CV^ 

CAAcGg1"GGCC<SACACCC?^GGAGAACGTGA1'GGAATACC:TCCACCTCCTC^^ 

TCAACCACGACCACGACATCATC-rciGACAGAGGCCTArATC^ 

ctcagagcctcv^cactgctcaccactgtgcccatgccagtcttcagcaag^ 

CCCRTGGCATTCTCCTGCiGiTOTGRTGGGCTGAGATGTGGCCCTGAGAGAGCTGA 

CCCGGTACAAGCTT<3GA<STGCACGGATACGCCrl'TCTGAACACC^ 

ATCCCGACCTCCGGCCCCTGTACAtSAlGAGGGGAAGAftACTAAAACCC^^ 

TGGATCTCTCCGAAGTG<5AGTGGGAACTACf;AGGGTGAATCTCTGAGKACAGCCAT 

AAACAGBTACTGTCTCGATCGATGTG7\AGGTrCGGATGGATAAAGGGARGCGAGTTCTTT«rC^ 

CCAATGACTACTTdTTCACGCV^CATCAGCGACACCCCTTl'CAGl'J'TGGGGGl^ 

GCCACGGAGAATACATCCTTCTGGGGAAdAC<3TCT CTG<3^ 

CAGACOTGGf:CCTGGOCGGT(»CTCCATCTAC:TGCATCAC7W3AT^ 

TCAGCCAGCTAGRGCCCAT^ATCCGCTTCCTCACCAGCift^ 

AGCTGGTCCGGGAGGTCCTOTTTGAJCGCGGTGGTGAICA<^CCCCCATGG^ 

TGGCCCTC^CATGTCCGAGBAGTGTGAACACGTGGTGGACATGCC<?T 

eC:CTCCTGASA?ieCAGCTTGTTCGT<;^GCTCCGAGAAGGTCTC:CGACAGGtf* 

AGGACGAGGCGAGCGTGTT^CCCTGGACCGCTTGCCGCTGTGGTACCGCCAGGCCTr^ 

CTGCXGGCAGCTTCi^TCTrCAACCTCCGCTGGGCAGAAGGACCAGAAAG 

TGGTGACGGCAAGCACAlGCTGTGGCGGTGACCGTGGACAAGAGGAC^ 

GCG'JCCAAATGAAGCTGGAATTCCTCCAGCGCAAATTCTGGGCC<SCAACG 

TC5CATG06CCGTGCACACJ^GAGCl*GdC^GGACAGTC^ATCT<-iGACT6CTTCGTC^ 

GGTTCATCCTEATCTCClWiGAGGTCCCGAi^GACGGGAAGATTTCTGGG 

TCCTGACCCAGdTGCTCAeCATGGGGGTGTTCAGCCAAGrGACTATGTATGACrATC^ 

GCAAACCCTCdAGTCACCACCACAGTG»GCCCAGCCCCrGGTCAGCCCWVT^ 



WO0Q/1045Q PCmiS99/235l9 

-13- 

CC^GCGACCAGGTGGCTGCTGCABGAGCTGGfrGCTTGl'GAGrrGGGGGrAGAC/HX^GGGGCTGGTG^^ 
^CTGCATGCG;AGG<3TGGCTTAGGAGGGTGTCCTTGATa<iGGAGGCTGCA^ 
CACTTGCTACCAWJACCCCGGGGAAOGIAGGCCAC^lATCCCTCiGGCArGGACGCCACCTC^ 
CATGr.TTGCCCCTGGGAGGCACCTCATTGCTC^ACCAGAGCCCTCAAGCACGCAA 
5 GGAGBAG^iGGGl^ATGGGCCRGGGGCTGTCAGGGATACTCCMCTCCTTGGGAACCCTkA 

GGCTCAOAGCTCTCCrGAGATT CMTCCTGrGTC'rcSACAGGTT CCTGCTGGAGrGGAGTGTCTGGGU 
CTOcrrc;GTAC<!y\CAG^GGGGCCGAGGGTGAGTG<^CGGAGCrGC^ 
TGGCtATTT'TCWSTCCACTAAC^'i'GAGACCATTCCrrTGTGGCCTG 
CTGAAGCATCBTTGl'TC^CATCTCACCCTGCGTSGCCTOCTCrrCATCACATCCr^ 
1 0 CTGTGTGTGACATCATCTTTGGGACftCCGCCACTCCATGTGCCATCAT^ 

CCCCTCATGTGCCACCATGTTl-TCCTGTCCCGrGTCCACCGTGT<iC'rGGGCri*A'rGTl'CCCCCC^^ 
CCAAAACTGTCTT^CCATCACTCCCACAAACACAAGAA 

AGTACCCCGTGTTCGl'C^TACr::A<^C^l"^GG : CCATCCGGGAGGCCrAACGGfiAT^^^TGGAGTGC.'GGGCCC 
TGCCAGAAGGTA'J^TCTGGTGC^GCAGATTCCCAACAGTAACCTCCTCCTCCT 
15 AOCYGTGACTCCAGCA'TGTTCCCACCAlSl'GCrGCAGiifeGGCGACAGAAGTCA^ 
GTCW!ATGTt5ACCGGATGCGCTCCCAGAAGCrCCGCC:GGG<:;ACCA^ 
CCAGAGGAGAATGCCCAGGACTOr::G<^yGGCGfrf:TCGGACAC:CtTCftCCCT 

CTGCCTGTGTGrGCCTCGGGGCTACTGCCCX:AACTCCTGCGGTGACACf:7NCf:CAfiCCTGACCTGT^ 

WTT<5GC3AAGGTGATCCTT^CCAGAGC<:yiTCCCAAA?^ 
20 CCAGTTCGGTCi^CCCCCyiiGGCCAACGCTCCrCTCZATCCTGGC^C 

ATGCTGGATGGAACAGGAAACCAATCACCTGGCACCACTTT-CA^ 

rATCTGCCCTAGGTCTCAACATGU^GCATACTTCTGACC'TAACCTTCCTGT 

CAGCGTGAGCrCAGCTTGGy^CCAAGACAAAATAATTTAGTTCTTCCTGTAC^ 

CAGCCT^AGAA^^COTHAOTTGIT'TCTGACCCT^ 
25 CTTCTG<3GTACT'GAGAAGC7^CK^J5CACAATGAr.GC:c^^ 

TGCC:CCAACTAAAGCATAGATTCCCf:F<AAGTGAGGCTCATGC??GGGARG 

TGCTGOTCGAAAAGGrraTGACTGTGTTGfiGGTOGGGGOTGGGTAAfiGGAATGRTCAJ^GACTGAG^ 

AAGGAArGAAATCCATrCAGGTKAATATOGACAGGGCTACACGTGA^ 

(^GAACTTCCCAAA?VCTTCTTTACAAA<^CCCTAAACGAAftGl'T^^^ 

3 0 GCTGAGaCATCZC AATTGCTGaATCGAA^TTGAT^GT7^CATTC AGGGCIACG^ 

ATAGTGAAAAAGAGCAG?TGf?TTGrGCTCTTTrCTGGCCAATGATT-IACAAAAGAATCT^ 
CTGTCCCTGGAGX'GAAATCCTTAGGGTrGGAACTTGrGGGAftCATTrCCAACT-TGCTA=LGC^ 
CACTGGCA<36GAAecrCTATCTGG(^AACTCACC:c:CCAeCGCACA(^^ 
GGCCCC!GCAGCTTCCrCCCCCGACWAAnCCCAAGACCTGGATCCrf;AGtV\GAC^ 

3 S TGAQAGGAACATTAAGGGCAATVGCCATGGAGAAATGO'GGGAGAGGCCGGGCTCAAATCT 
TAAcAAACCCCa^GTCW\TGGGTArGGA<iAGCATCCA<5GGCTO 
ATCACCCTC^AGCCTCCAjCy^CTTCAAAOTTCAAGTTCAAAGCTCTTC^^ 
GCCCTAT^CT^TGCCTCTAGACTAGGCCArVATGGCAACTCTGn'A^AACACTVCT^ 
AGAATGT<»CTCTtACCATC:ATGTCTTGCyiACAACCCTGTGAGGGCAGTATTM 

40 GCAGAAGACACTCC APCTCGAAGACAGCTTAAGT GGCAGAATAATGCrrAGAACyiGC'rAAGGTTT>An 

ATGrACCAAATAACATGTJ'TCACCTCyVTTCCATCCTCTiCAACAGCCCCCTG^ 
ATTACTCCCATGTrATAGAAACTGCAGCAGAGTPCyWAATTGCCTCCAAATTACCGG^ 
a'GAAGATTGAATGrGAT<3TAT0'roCGTAACATOCTTGAAACTGCCTGGCAT;\T^ACT' 
TAAATACATGCTAACTCC7\AAARAAAAAAAAAAAAAA 



4S 

iZi IMFOKMATMOW FOR SKQ ID WOi 17 

(ij ,<;EQUEWCB CKAKftCTERIiStriCSr 

50 IB) TYPF-i 

tc:) [3TRAWDKJJWBJ3S? single 
I D ) TOPOLOGY ; J. J n et^ r 
Ui) MOLBCULP TYPBi protean 

liK) feature: 

55 (A) KAMB/KliV: 

(B) LOCATION: 



BNSDOCID: <WO_00204S0A2ri_> 



wo oamm 
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(D] OTHER TNFDRMAnOMr bumar^ VMri.nnt <x2S-Br EDGE acxeen 
iiiij MOT.ECULE TVE^B: protein 

(xij SBQURMCE DESCRIPTION: SEQ ID NOt 17 1 

KLW>U[>TTOCiDUYWlVIKYSiaSUJ^ 

KVBAVQWLVBA AKtiADLNIIBF>fESr .VFDYYNS VL,INBRDEKGNF VELGABFl-T HSN AHFS 

HLPVNTSTSSVQiJ='lWY>IKDPI5TT-NCjVYM^^ 

RTYPGIK\VTPDHNCVITTDCRhnijGWYIQAAT^E=^ 

DTIjGBNDFV>raAY>ro>'VHYlEPCFXGLLVQADRDN 

BAI^IUtQlApiE/LKQGSl-CWQAlMLLSDGAVBDVEPVFBK 

ADRMKWlAC>fNKGYYTQISrLAl>TQliNV^ 

SSQAQSLll.LriVAMF\'T&KK>«inTlSHGliXGVVO&^ 

Krn^^NGYILSHPDLFPLVKEGKKi-KPKJ'h^YNSVDLSBVBWEDQ 

SD'm'SIJjVvTJSRCTHCBYIlJ-ONrSVnEGLI^ 

II AKdlitf LTOKDPDLBCDBliLViyE Vm; AVWA^ XJ 

IftAGLmSSIi^GSBKVSUMCFLTraDEABVPTLDRPPL^ 

GPESAGEPMVVTASTAVAVI^DKRTAIAAAAG\^^ 

l^JSCEDSDLPCPVTDNWGriLlStiRSRETGRFLiJBVbGAVL'rQLLSMG^ 

MCKPSSH?7HS AAQPLVSPIS APJ.T ATR Wl J ^RT.Vl -FTiBWS V^A^GSViTPRG AB AK J5 WHH 

SHKiniKC30PTJ3PCl«EYPVrsnfQPAmRANGTV^ 

DCSIFPP VU3BAT£VKYNAS VKCDRKfR!?QK t-RRRPDSCl) AFF.ffEBNAQDOOGASOTS AfiP 
PLLU JP VC A WGLLPQLLR 



f2) INFORMATION FOR 5EQ ID NO: 16 

{.i ) SRp-UEWCt; CHARACTE.R7STICS: 
(A) LFWETHt 
(1^) TYPE: 

( C I STEyufllJESDHES.? : 5 ing 1 c 
( D i TOPOLOGY : l.i.^i ttA K 
(iil MOLFjCHLE TYPfc;: ccato 

Ff^ATURE: 

13) LOCATION; 

ID) OTHER. IlTFORMATIOHr primer for liumciD Ot2&-I> 
<±iil MOLECULE TYPES CDKA 

(ytll SEQUEHCE DESCRIPTIOM: SEO id NO: 18: 
GCGAGGAGAGTGATCTGfi 



{5} TKFORMATIOH FOR SDQ ID NO: 19 

(i} SEQUENCE CiiAlW.CTERI9TICS: 

(A) LJiWCtTH: 

(B) TYPE; 

( C ) i^TRANDEONES S : el ngl & 
( I>] T0E?0L06Y : 1 ino a r 

(lil MOLECULE TYPES CEWA 



wo 00/20450 
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\Lx) FEAl'URE; 

(A) m;^KE/KEY2 Coding .Sequence 
(B) LOCATION; 

(DJ OTHfsR iNFDf^lATlONr primer for human a2S • D 
5 [.i.;.j.J MOLECULJC TYt^B; oWA 

(isi> SKpUEKCE OKSCWPTIOM; i«?EQ ID NO? 19: 
GGETCCTCGTTCTTCiTCTTT 

[0 i2) INFOPSMATIOM FOR SEQ ID NO: 20 

<i> J3BQUENCE CKAl^tESRI STICt. : 
fA) LENGTH: 
(B) TYPKi 

]5 (C) STKANDKTWESSJ iftngle 

(U) TOPOLOGY: linear 
lii) MOI.SCULB TYPE: <;PHA 

(ix) PEATHREi 

iJ\] WAHE:/KEY; Codinri St?q\jer\c:K 

20 W LOCTATrON: 

(D^ OTHER 3Wi*\:H<MA'riON: nested primcx for huraan a2S-D 
(ill) MOL^IUULE TV PS: tiDtJA 

SEQUttWCE DE8CT5T.PT^IOH5 SEP ID WO: 20: 
25 TCAGCCTCCACACTTCAAAG 



(2) INFOBMATIDN TTOK f^E^ ID NO: J^l 

fi) SEQUENCE C]lAR7«:TERIS'riC3: 
30 (A) LENGTH: 

(B) TYPEj 

( C I STI<AWDBD(NES S ; n lj«a J r 
C D ^ TOPOLOGY : > Jne a r 
(ii^ MOLECULE TYPE: cr^NA 

35 (i.^) FfHATURE: 

{A) Ni^E/KEY: CodiL^9 Sequence 

LOCAriOfQ: 

ID) OTKEW IJJPORKftTTONr nriioRC for human a26-"D 
liiil MOLECULE TYPE: cl>NA 

(xi) SEQUENCE DESCRIPTIQW: SEQ 3D NO: 21: 
TCCCCCTGOACGAGGATCC 



40 



4S 



<2) rNFDRflATlON FOR SEft ID »03 22 



BNSDOCID: <WO_00e046OA2ri.> 
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<l) SCptUE^^CB CHARKCTERI5TJCS: 

(A) LENGTB : 

(B) TYPE; 

(C) STRAMBEDhJESSi a ingle 
5 (Dl T0POL0GY5 Liliear 

[ii) MOLECULE TYPF.i <:1»IA 

Inxl FETiTURES 

(Al WAHfcj/Klsy! Coding SeQuenco 
(Bl LCXTATTOW: 

10 OTICER INFORMATION t pJfimex fOE hiaCkSll Ol2S-D 

Cl±i) MOLJSCUiJi TYE^B! cHNA 

(xij SEQUENCE OESdULTION: SE^ iD WO: 22: 
GTGTCCAACiATGKTC<?TGAT 



15 



12) rWFOR[MATI0N FOR SEQ ID NO I 23 



{i^ SEQUENCE CHARACTBRISO'ICS; 

(A) LBN<7n3: 
20 (») TYPEt 

(c) 5TRAKDEi:u4Ki?s: single^ 

(D) TOPOLOGY: linear 
I i .1 ) MOLECUliE TYPEr CDMA 

fix) FEATU]<B: 

25 (A) WAKE/KT^Tf: Oodlnq Sequence 

(Bl LOCATION : 

(1» OTHER IWFOFCMATIOK: pxiniM for Jium«n 0t2&-D {dSOJ 
(iii) ^50LF-CULE TYPES CDNA 

30 seeyENCE descriptions seq id no: 

ATCTACTGCAT<^ACA'G!ATATTG 



t2) INFORMATION FOR SEQ ID NO: 24 

35 <i> SEQtJTWCE CE3ARACTERISTICS: 

(A) liStSGTB: 

(B) TY^B: 

(C) i^TRANDEfWEPS: r.in9).B 
(P) TOPOLOGY 2 linear 

40 (ii] MOIiCCULB TYPE: cDNA 

(ix] FUTURE; 

(A] NA»n:/KEY2 Coding Sequence 
(B( LOOhTION: 

il>y O^rKER INFORMATION; primer for tiusnsin {Ct25D2) 
41$ (iii) MOLECULE TYE'E: CDNA 

{?(i) $SQUCNCE DESCRTPTXON: 5EQ ID NO: 24 I 



BNSOOCID: <WO_00Z0450A2TI_> 
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[7.i TWFOraiPiTION TOK SBQ lU NO; 2f> 

(A) LE}JGT]1: 

(B) TyPEJ 

(c) 3TRANl>l!:i}NBS.S: single 
(Dl TOTOLOGY; linear 
10 (ai) MOLKCULE TYPE; cDMA 

[.i.x] FEATURE: 

(A) NAWE/KRY: Coding S&qu&i^ce 

(Bl TjOCATION: 

OTKKJ^ INFOFJ^ViTTOW: priTii«r mon!5f^ gRlKJmi^ pf (X26-Ii 

15 (iii) «DLBC:yi.R TYPEf cDNA 

(xi) SSQUEH^CB PFRCRrPTlON: SSQ ID NO: S^,Hz 
TOCAACGAGlAft GGCACAGCCT 



['A} IWTOro<ATIDW h^O^i SBQ IP NO: >S6 

fi) SfcJQUENCB aiARACTERISTICS: 
[IK) LENGTH ; 
[Ji) TYPES 

( 1» TOPPT-OGY : 1 in 
( i i J J40LECliLii TYPB; cCWA 

(ix| FEATURE: 

(AJ NAME/KtlY: Coding Scqur-nc^ 

tBj LOCATION; 

<D> OTRF.R iWFORHATlQIfi 3' primer Jiftouee genomic of a25 B 
(.i.iv.i.) MOLECUIihi TYPE; cPWA 

Ui) SEQUENCE l>ESCRIPTrON: SBQ ID MO; 26: 
GTT<5GC^iCAGC3CG\TCCAC'rG 



(2) INPORMATIO)* FOR SSQ ID WO: 27 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

( C 1 jSTRANDEDNESS : sin gl e 
(D} TOPOljDGYi linear 
ai> MOLKCULB TYPR: irDWA 

(ij<) PEATUCT.: 

<A> NAME/ KEY 5 Ceding Sequence 

IB) lOCATIONs 



BNSOOCID: <WO_0020450AZri_> 
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[D) OTHER iNFOFMATioM: prlnieT for sequencKTig Hiouse genomic, 
b^^\ on human 

liiil MOLTClfLE TYPE: CDMA 

5 (Ki) .^EOUFl'C-K DESCRIPXrOM; SEQ ID MDJ 27: 

AGGCTCTGCCTTCTCGlTGlftA 

C21 3MFO1WATI0N FDTt SEQ ID N03 21} 

10 (j) iSEqfUEWCB CHAKACTERISTICS: 

<A> LESMGTH; 
<B) TYPE: 

{C) 5'rRAMDEI>NESSi single 
{D) TOPDIOGV: llneax 
IS (ii) MOLECULE TYPR: iiDMA 

<ixj FEATIJPK: 

fAj MAME/KEYj Coding SR^jijR«i:r- 

(B) LOCATTOWs 

(D) OTHER iNFORNATioti 1 primer for sequenciTif mou^e genomic^ 
20 hMcd on Imman 

(xi> .'ST^QUEKCE OK^CUXl>'rioMr SEO HO: 28: 
GAGCCCCCAACAAGATC^G 



25 



40 



{2> IMTOFSMATIOM FOR SEQ ID hOi 2^ 



(ij 5EQUJ2KCE CHITVRACTERXSTICS! 
rA) LSNGTTS: 
30 (B) TYPES 

(C) ^TPAMDEDHi^^:;: single 

(D) TOl'OLOCY; lincor 
lil) MOLBCOXS TYPE: cDflA 

Uk) FEATURES 

35 (Al WAMfcj/KEY; Coding 5«inn<5niitt 

(Bl JJOCATLQW! 

<D» OTHER iNFOPiMAriON: pHmer for aequejtcmg mouse g*Jiomic^ 
based on human 

(iii) MOI-ECOLE TYPE: cDNA 



45 



\ZL±) SEQJBHCB DESCRIPTION: nVKl TP NO: 29; 
CGATCTTCTT eGG<5C3CTC 

(^] INFOFIWTION EiX>K SEQ ID NO: 3D 



BNSDOCID: <WO_0Q20450AZTI_> 



WO00.f24>4S& 



<i> SEQUPNCr. CHARACTBRISTICS: 
(Al LENGTH: 
(B) xyC^E: 

5 (!>) TOPOLOGY: linear 

liil MOLECULE Ty?B= 

(A I NAME/KtlY: Coding Sequence 

10 ^ P ? GATHER IN FDiu^Ti ON : primer for ^equeiici ng mouse genomic, 

bashed on human 

(iii) MTM.RCOLE TYPE: CDNA 

^xi) SEOUBWCR DP.SCRIPTXQN: 5EQ ZD MOi 30 2 
1 5 CACCATGATGAf:CATGTC 



(2) IWh^WiATTON irOT5 SEQ ID M03 31 

sequence: CHAi^CTEJ<I3TICSr 
(Al IfENt^TH: 
(iJj TYPE: 

^C} STRANDEDNESS r single 
<D> TOPOLyOG'Y: linear 
(ii> l'50LFiCrUJ,T2 TYPE; CDWA 

(j.>) FRATOXKE: 

<A) WAMB/KBY: C<>^.1>i<j Se^ftnce 

IB) location: 

fD) oT»£R INFORMATION: primui foi tscqucndng cnous& gerioiTiic^ 
b&fled on moQKe 

lili^ MOLECULE TYPE; cUNA 

(xi^ .'3r:gUEJ4CE DEiJCKiPTlON; sEa iONO: 31: 
GGCAAGACCCTACAC'rGTTG 



<2> IHFOPMATTON FOR SEQ ID NO: 32 

(i» SEQUOrCi^ CHJ^E^CTERISTICS: 
[A) LENC^ri: 
(») TYPE: 

[ C ) STRATf 1>EDKES 9 : si ngi c 

(D) T0POLOC5Y: J.jn«4ir 
lii) MOT.fSCULE l^Yl'Jt: cJDWA 

(ix) FEATUl^Ef: 

(A] >2AME/Kr:Y: Coding Cequence 

iBi IJOCATIOW: 



BNSOOCID: <WO_0Ce0450A2T)_> 
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( ]>) 0T» CNTOKMATI ON : pri cner for sequendug mousse genonii ^, 
baesed on mou^ 

(j.i i ) MOLECULE TY^^U: cHHA 

(xi) SEQUFJ^CE DB5CRll?TIOW: iSlSQ ID NO: 32 L 
CDTGGTAATAGCGiAGrGAC 



f2) IWJt^RMATION FOR SEQ JD NO: 33 
ti.> SEQUENCE CKAfACTERl STTCii : 
(B) TYPE: 

(c:) STRANDEDNEBSs single^ 
(D) TOrOLO^SY: lincisr 
[iij MOliECyLE TYPEi cDWA 

[ak] feature: 

(A) MAME/KKY: Ci>dlnQ Sequence 

(B] LOCATXON: 

(D| OTHER INFOPCMATI ON; 5' ge^OmjC SC^UCRVC frUTD lOkb 

fragment for mou^O a25-B 

(iii) MOJ^^CULE TYFE: CDUA 

{xi) SEQUEK3CE DESCRIPTIO(K : 3b*U £Ll NO: 33: 
A ACCTTCTCTCTCAlYiVC^ AGGCTTCi ACG 

cccAGCTXKn-AAcrcriccccAa^^ 

ACCTT«mCTTXnX30CCCACAACACrTX^ 

cnx:Accnxrcit]fAAcnx:AACCATTCTO 

GCTCCXTAGAGATC)CTTGACCCTCY:AGGGOCmn^ 

TCOOCCrGCACGATGTGGAC3CAAGC:ACiG 

CAltX'CAGrATCAOGGGCTCJTXrrGGC^ 

ACTCCAGOAOCTXXTGGGGTAGGTACATGG 

lH3CCCAGGACAGTAGAGC5CrCtm'ltX2n'CTCATTT^ 

GTAGAAGAACCCATGC 



12) INFOBMATION FOR ZZQ ii> KU; 34 

ti) 5EQUBWCB CKARACTERISTICSS 
lA) LENGTH: 
[B) TYPE: 

(D) TOPOLOGY: linear 
(il) MOIECOLB TYPE: cDMA 

(ix) FEATORB: 

(A] NAiyae/KEY; Cnriinq S etc] u entire 

(B) LOCATXOK: 

(Di OTHER iJ4F0£WATl ON: 3' gdiomio sKX|uc7icc irum lOkb 
fragment for iwioude a25-B 



wo 
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liii) MOLBCIJLR TYPE: nDKA 

Ixi) SEQUEHCB DBSCRT PT rOW : SKQ TO NO; 34; 

ACAGNs-^OACCCCA7t:ClTCiritXXriTCAGGGGClX3GGG-rrOGa 
(TIXXXTGTTTTCAACXrrXjACACAGGAlGGCC^ 
TOGGTTATCnX/GCiGAGGAGTTGGCA'JXXXn'GGAGXi 
TAGGGCATGCTAClACiATTTGGCVW^GCAGCltritXXyrAlX^ 

TGTCTCCAGAACCAGTrAAlt:ClCG'ClX?fX:A'C*GCGCAlX^ 
TCAAAAGGC7TOACrCCCAAClACACAGrAAGiX?ltXACCTGOCCCrCl 
CKTr^jItXATACxTCACACAAGCCAGACT'CAOCAGGGaAGA^^^ 
GTrACAGAAAGACllCCSCAAAGGGTTTGTTCTGAAGCliGlXSO 



12) rNFDRMAriOW FOK SBO Il> NO: 35 

(.if ."STS^^EMCE CHARACTEMSTICS: 
{A) IiCNGTK: 
IB) 'i-YPEf 

ID) TOPOLOGY i linear 
ai) MOI.l!:CULE TYPE: cDMA 

lix) FEATURE; 

(A) N7S7<n^/K£Ys Coding sequence 

(B) LuCATTOHt 

( p] OTH ER r KFORMAT low : ] . 8 kb mouse geno Jtiic sequence far 

mouse €x25-B 

(iii) MOLECUJ-F. TYPE; crDtNtA 

(xi> SEQUEKCF. DESCRIPTIOMs SEQ II> NO: 3i>- 

GCTTTXTTGTGGCTTXjCX^GOCl'ltXS 
CCTGCTGCACK3C:rcXlAGGCAAGCATOCTC 

AncCAGGCGGCCCriCTCCACAGGCtACAAAWACATCAGCCCTC 

GCCTGGATCAGGGGlAGGCTGAGArATTrcrrTGATGA'm^ 

CAAAAIxritXX:rGGAAGAGCTGCrrGTQOCCCH?ACATC 

AAGCCrGGGCAGGCAGAAACCACGCGAGGCCATCGAGATGCCTTTAGCAGGGOGCO 

ACi^CrGAAJCX^I'CCCAACTOCAGCCTTCTOCCC^^ 

GAGCTTAACTGGACAGAGGCCCroGAGAACGTCTrCAr^ 

CZ:?lACACTX3rTOlXlfGCAAOTCTIT0GCAGIXiCCAC^ 

GTAGGCACCACJXHCnXXCTGGCXXyVTCCAGCA^^ 

CCCATTCTGACCTCCATC?GGGTACAATGAACCAGGTCAATCC^^ 

CTOCAGTCAGAClCXrrTCrGCXXjGGa^ 

CATCGCCAGCCCrcAAGAAGATTGACanm'ACCiATGTCAGAAGACGACO^^ 
TOACCAAGGOGGGTGGAGGCGAGACACCCCCrKIAACTrCOCATC^^ 
CCCTOCXTCCC A ATATCCAGACCKXXjAGCAGGGCGC AGCC ACCHCTATCCAATI^^ 
ATITCACACATCGCTtXX:ACTn3GAAAATl3GATC^^ 
rGCCTCTGOCOCCACGCX^TXr^^ 

GAGAGCAGACCACKiCTAAGGTGCITCCAGGG<7rAGCTAGAGCXT^^ 

GG<X)CCACCrACrcATTTGATCCCroGAC:At^^ 

CTACTCCArGATCTTCXCTttlCTXX^ 

AGGACAGAGGACACAAGCCACrAAAGCClTClXjTCCXDCGTCGAT^ 

OCCTCACCTCTTTCrrrACnTAA'KjA^ 

AAACTGTCrrmGrATrGAQCATGQrCTCOCXLVGTCCMX^ 
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TACjTiGCrxTCCrCAGnrAGAAACACAQCAATCy^ 

CCTCArCACCCAAGGACATGGTCATCATTGTGGATCrCTroAGTGA 

GTCCKj ATCf GGCrAGOACTOGA CTX^XKnTCCTCKf GCACCIT/TGAGC^^ 

AAAACSCCKSAGACCCCACATGCATOCGCXCCCrTT^^ 

AGCv2TX3AGCGCCCTOACTCTGAACCTOATtjAAGAaj^^ 

ACGCrCr^rcATGATGACTATGTGAACGTGCaCCTX^ 

AGGClKjGGTACCACTCACCCXXATCCAACCTTGCTCCCATOACAAt^ 

CAAG\GCTGCACACTGTGlX3GCCAGCCrGAAGCCAClCACX:AClXXX^ 

CAG 



(2) IWEX>FMATrON FDR SEft ID MOr 36 

lis SEQUENCE a{ABAC!TERI5TICK^r 
tAl LENGTH: 
(jil TYPE! 

(C^ ,^TR7NHDEI>NES5t single 
(DJ TOPOl^GY: linear 
(iil MOLECULE TYPR: tiDNA 

(ixf FEATUEW: 

iDj OTKEK XNFO]«MATrONr 5' primers to amplify rat s&qiiBnoes for 
otiS-C, PC31 1 

(iil] MOI.SCUL£ TYPE: c^DNA 

<xx) SEQUENCE D1S5CUI P'i'I Ot? ; ^^E^ IlJ ND: 36: 



(2) IWfc>:^Rt'iATIO» FOR SEO ID WOi 37 

ii) SEQUENCE CHA]^CTERI.'STICS: 
(Al IrEWGTH; 
(Bl TYPE: 

(CI jE^TRANDEBUCSS: single 
(D^ TOPOLOGY r linear 
(iil HOLJ3CULE TYPES cDHA 

(ixj FEATURE: 

{A J name/ KEY J Ccx^ing Scqucnrsn 

IB) LOCATTON: 

ID) OTHER iNFOJiMATlQ^J : 3* primers to amplify rat sequences for 

a26*C, PGR 1 

iiii) MOLECULE TYrJC: cIdWA 

[xi) SEQUENCE DSSCRIFTIONl SEQ II> NO: 1^7: 
GCCAACCACACCCAGAftJ3AAT 
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{2i IMFOFi4AT:iOM FOR SEO ID HO: S8 

(II SEQUEJJCE CE^ARftJCTBRI.^TICSr 

S IB) TYPE: 

f C ) STRAWDmj hisS."^ : single 
fD) TorojiOGY r lineax 
(in) mdIjI^cuIiK typs : cdna 

<lx) FEATVRiC: 
10 [A) KAMB/KKY: C<KJj.«y SetfUttiicTK 

(B) LOCATION t 

(D) OTHEK iHKOJ^MATiow : 5' primETs to amplify rat sequences for 
a25-C. PGR 5 

liii.} MOLECULE TYPE: CDWA 

(isil SE^QUJENCE DESCRIPTION r 5EQ Il> HO: 3Ut 
MCGCACrCATCAAGGAGACCA 



15 



20 



iZi IHFORMATION FOR BEft ID HOs 3» 



(.1 J ST^)QUENCE CHARACTEJUSTilCS! 
{B> TYPE: 

{<r^ STRANDEDNESS: a ingle 
25 <D) TOPOIOGY: lineax 

(ii) ^K)LB^nJlJL types ctdwa 

(ix) FEATURE: 

NAME/ KEY: Coding Sequftnor 
[B) lOCftTTON: 

30 (D) OTKicK IW FORMATION; 3 " primers to amplify rat scqucjiccs for 

a25-C, PGR 5 

(iii> MOLECULE TYPE: CEiNA 

(xil JSBQUF^CE DESCRIPTION: SEQ ID HQ: 39: 

35 agsggctuscagcagcaae; 



i2i IHTOKMATION for SJJe 7D MO: 4 0 

(il 5BQIJFHCB CHARACTERISTICS I 
40 U) LOUMGTH; 

\S) TYPE: 

rc) STRANPSD»BS.'3: sinql<s 
ID) TOPOliOGY: linear: 
Ul) MOLECULE TYPE; cDNA 

45 Ux) FEATURE: 

fA) NAME/ KEY: Coding Scquis^noc 



BNSOOCID: <WO_0020460A2Tl.> 
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(D) OTHER iHFORMATrowr PCRl product, rat Gc25"C 

Ixi) SEOUENCE DESCRIPTIOWr JJEQ IH HO: 40 s 

CTC/iTTV^rJCGATGGGGCARTGGACftCCTACGAYACCATCTTTGCAAAGTAC^ 

AAGCTTCGf^TCTTCACl^ACCTCATTGPGACGAG^ 

GCraGTGCTAACAAAGGA'rTTTTcACCCAGATCTCCACICT'i'GGCTGA 

G7»ATACCJ'CCATCTACTC:A<iTCfVVCrf!CAA?^.GTr 

GCCTACATC0AC7i<3C:AOTCTCCCTCTjGGCTG?^^ 

ACCACAGTGGC(»TGCCTGT<5ra'Ta'AGTAAC;CAGAA<;^(WMCTAGOT 



(21 IHFOBWATrON £K(J 1T> HOt 41 

(.1) SBQfUEHCE CHWVlCTERISriCSL 

(A I LtCKGTH: 

(BJ TYPE: 

2trande:dnes5 I single 

{DJ TOPODOGYi linear 
(ii> MOLECULE TYPR: crDWTi 

(ix? FEATURE r 

{A^ UAHE/KEY: Coding Sequence 

{13) iyi^CATION; 

ID) OTHET^ I H FORMATION i PCRS Jltodua, tat Ct25-C 
Uii) MOIjECJIiB TYPE: cDHA 

{Xl) SEQUENCE DESUHlFTLOi^i »0: 41: 

CAGGGA^VCT^TTGCTTGTGAAGAVTCiCTCCSAAXJrCCTTTCJTCATCCAGC^^ 

TGTTCATGGyGGTGGTGGACA<^AGCTGTCTCTGTGAl^TCl'l^TGGCrCOJATCAC^ 

TTGAAArc:AGGTATAAT«iATCr-CTTA2iC7TGTGA7\CGfiTTAAAG<^ 

C:G<;AATCCTC;t:c:ACGGCTTCX:ATCX;TGAGGAGAATGCGAGAGAGT6TGGGGGT 

AGGCCCI^GGr 



(21 IMFORHATION FOTi SEQ ID NOs 12 

(1) SECfl/KNCB CHARftCTERISTICS: 
(A I LENGTH! 
(Til TYPE: 

(C^ 5TRANDEDNES5 : single 
{Dj TOFOIOGY: linear 
(ii> MOLECULE TYPRi prt^I.ean 

(iX) FEATURE: 

U) NAME/ KEY: 

lb) liOCATION: 

IP) OTHER XHFOPNATXGNs Hiuiian Oc25-T> Vi^riai^t 



mil M01.BCULB TYPE; protein 
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SEOUENCE DESCR.T PTI DN : SBp ID HD: ^X: 

MPATTl^FFT^NPSSSSRWlPLQPKiPVAWAFVOKTSALLWLU^ 

KIxWADTl^GOLYKn-vaiCYSGSLLl^KKYKDVESSLKlEE^^ 

KVF^\^NLVBAj'ifiEADIJ\!H£ri^SLVITlYYN 

NLPVm'STSSVQLFrNVyhfKDiroi^^ 

RnrPGIKWTroBNfiVlTFDCiOiRGIfcTIQAATSPm 

li^lIXJBKroFXNIWYN»YVfl\^EPCFKGILVQADRD^^^ 

RF^PQn-KQFqB AKQGSLCNfQAlhflL] SDQA VED YBP VFEKYNWPDCK VRX/PTYLIORB VSF 
APIIMK WT ACNNKG Y Y I <5IST1^TQENVMBYLHV^ KJIIWTE AYMDSKt i . 

SSQAQSLTLLTWAMP VFSKK>^Tiy;H15Tl^^ I ^PR YKLCjVHG YAFL 

NTNNGYlLSHJ?IDIJ«>LYPBGKKLKFKP>m^ .RT AMT>mETXiTLS?y1 

D VKVPMDKOiatVLPLTI^ YFFTDTSDTPTJS .HDLLHPD 
LALAGD WI Y CITDIDPDHRKLSOI -EAMTRFLTRKDFDLECDRHI .VRRVT-FO A VVTAPMRA 

Y WT ALA^>^^^E&sm■^/WM 

PL.WVRQ ASEHP AQSFVFNl .RW ABGPBS ACHPMVVTA fSTA VAVTVDKRTAC A A A AGX^QM 

XiiiTljQRia^'AiVTOQCSTVDCjPCTQS 

AVLltiliSMGVFSQVTMYDYQAMC^ 

GGlQiGAGGGQ^GWLRRVSLIRIlU^CTLQDNPLATKTTQKEGTfPOT 
'['SLLNQSPQAQKRVS WRROD GPGA VRDTP AP WEPKSCKilJlJCi(JlDSVLX:LTnSC WSG VSG 
AKSTTBGERVBARSCRAMC 



(2) IKFOBra^TION li^R SEQ IB NO: 42: 

SEQUCtfCEJ CHARPiCTERISTrnS: 

(A) LEWCTH; 

(B) TYPP: 

(C) STRA»DE:dni«:3^: single 
(I>1 TOPOLOGY: linear 

(11) MOLECULE TY?C: cDDlA 

(Ixl FEATURE: 

(A) NAME/KEYi Coding Sequence 
{Ti> liOCATIOW: 

{D) OO'HBR INFORMATION :>1&0? a2ft- potei^t. soluble form 
(lii) MOLECMLE TYPK: cJOHA 

{xi) SEQUENCE DESCRIPTION: SEQ II> NO: ^3: 

TACTATAGGGCl5c;CCCCGAATT»OGGCACGAGGCGGCGCGGAGCBGAGCAGGCAGCCC^ 

GCCCACCGCCCCCTCCGCGCAGCrCC:Cd(^CG<^CCGCJ'CTCGTCGCCX3CCGCAjGCGGC5dt^ 

eGGAGCCC7^C5CATBGCCGGGCCGKSGCTCGCCC:c:CCCCC<^CGTCCCGGGGG€C 

CTGCCOCGCTTCrCTACGCCe;C<5C:TGGGGGACGTGGTGCGCT^r6f»GaAC5C:AGATAiC^ 

TGGTGAAGCTCTGGCiCCTCOGCTTTTGGTGGGGTVGATAAAATCCATTRCTGCTAAGTACTCCGGTT 

CCCAGCTTCTd(lftAAAGA?kATACAAAGAGTATGAGA^ 

TCCAACTGGTAAAGAAGCTGGCy^AAGAACftyGGAftGA^ 

G<3C:GTOT6GTGGAGGCri'GCAlGAAGAAeiCACACCr 

AATACTTCAATGdTGTGCTGtfVTAAAl?GAAAGGGACAAftGACM3GGAATTT^ 

AATTCATCTTAGCCCCWVOTGACGATTTTAATAATTTGCCTBTGAACATCAGrCTAM 

Ay^TACCAACGAACATGTACAACAAAGACCCTGC^TTGTCAATGGGGT^^ 

T^AAAC/KAAGTTTTTGTAGATAACTTT^GACCGTCftCCCATCTCTCATATCGCAGTACTTTG^^ 

CAAAGGGCTTTTTTAGGCAGTATCCGGGGATTAAATGGG?VACCA<3tfVTCSAGAATGGAGTCATTOCCT 

O'Ct^CTC^CAiC^GAACCGAAAATGGTACATCCAOGC^ 

TTGACCT CAGTGGCAGCASTGAAAGGACTCCGT CTGACTATCGCGAAGCAAACAGrCTGATCGATTT 

TG<xATACACTT!SGGGATGATGACTTCTTCW^CATAATTCCTTATAAT<3^ 

AACCTTGCCTBAATGGAACTTTGCTGCAAGCCGACAGCUiCAW^CAAAIstf^GC^ 
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TGGACAAACTTTTCGCCAPACGAATreiGAftTGTTee^^ 
GGGCGGTb'l^a;>.CCTAT^5ATACJVAT'CTTTGCAAAATAC^ 

TGCrTAGCCGGCCCWy^GTCATCGAf:CUW3GAGCATGA'3?GTGGTC?rGGAnCG^ 
GCACTCrt^ACl'CATGArCAGGGCCCCGTCCTGATGACC7W:TGTAGCC^ 
AGAACCL2AACCA<;V^TCCAAG<5GCATTCTTCTGGGAGTGGTTGGCA 
TrTC'?G?L^GACCATCCC<::AAA'l'ACAAGTTAGGG^2lT 

GATATATCCrGACGCATCCf^GAT^CTI'CT^GGCTGCTGTACGAAGTVAGGAA^ 

ACTATAGTA«C<^7*rGADCTCTCTGftGGTGGAGrGGGAAGACCGAGArGACGTGrJ'GAGJ^ 

TGCTGAATCaT^A^GACBGGGAAGTTTTCCATGGAGGTGJ^AGJ^ 

TTT^CTCAAACATTTTl*GCTGCTTA;i.TTrAAAACAA^CC;ACTCTCA^ 

ATCTCGAAVAAA-mTCTTTCGCT^SAAGf; 



{2 J INFDRMA'JIOH FOR SEQ IP NO: -SiS : 

(i^ JSEQnFWCE CKARACTCRISnCS: 
(A) LENGTH: 
IB) TYi'Es 

(U) TOPOLOGY 2 liues^r 
Ul) ISDIiECULbl TYPE: cD»A 

llx) FEATURE: 

[A] NAHE/KiSY; Coding .Sequence 

(D> OTHk5R IMFOFSMATrON:a28-C:r t20««^-274!?,^H9^-30D3) 
(iii) MOLBCUIiE TYPES CDWA 

(ssi) SBQUFKCE DE5CRJPTIDNL SEQ 2D NDl 41: 

TACTA'TAC;<^GC<5CCCGC:GAATTCGGCACGAGGCGGCGCGGAGCGGAGCAGGCAt^COCCGC^ 

GCCUACC<^CCCGCTCCrGCGCAGCTCCCCGCGGCCGCTCTCGrCGCCGCCGCAC5C(^GGCGC<5T 

<3^;GAOC:CCAt3CATGGCCGGGCCGGGCrCGCCGCC;CCSGC<^UG'l'CCC<^GGGCGCCTCGGCG^ 

CTGOCGCGCTTCTCrACCCCGCGCTG<HGGaftCGT<3GTGCGCTGG<Sft6CAGC^ 

TGGTGAAGCTCl'GG€CCTCC3GCTTTrGGTGGGGAGATAftAATCCATTGC7rGCTJ^ 

CCCAGCTTCTGCAAA^GAAATACAAAGlAGTATGAGAAAGACGTTGCCArAG^ 

TCGAACTGGTAAA<?xAAGCTGGCAAAGAACATGGAAGAGATGTTTC^ 

GGCCTCrGGr6G?^GGCTGCAGAAGAAGCLftdACCTGAAACArGA^ 

A?\TACTT?CAATGCTGTGCTGATAAATGAAACGGACWVAGACGGGAATTT 

AATTCATCTTAGCCCCAAATGACCATTTrAATAATTrfiCTORTGAftCAT 

AAOTACCAACGAACATCTACAACAAAGACCCTGCA^ 

TAAWIAAACTTTTTGTABATAACTTTGACCGTGACCCATCTCTCATATGGC^ 

CAAAGOGCTTTTTTAGGCAGYATCCGG<JGATTAAAT<^GGAA)D^ 

TCGACTGCAGGAACCGAAAATGGrAC7^TC:c:A<Mf-^<3CA^ 

TU^UACGTCAGTCSGCAGCATGAAAGGACTCCGTCTGACTATCGCGAAGCAAACAGTCT^ 

TGGATACACTTGGGGATGArtAC'rrCTrCAACftTAATTGCTTAl'AAU'GA^^GM 

AACCTTGCCTGAATGGAACT-rTGGTGCAACJceGA<l^Gcy^CAAAC^ 

TGGACAAACTTTTCGCCAAAGGAATTGSAAT<3TTG^5ATATAGGTCTGAAT^ 

TGAGTGAirrTCAACCACACGGGAmAGBAAGTATCTGCy^GTCAGGCm 

GGGCGGTGGACACC'rATGATACAATC'XT'TGCAAAAUA«ATrGGC<:A^ 

rca\CATACGTCATTGGW.C<^AGAGCCT<>C6TTTGCAeiAC^ 

AAGGATTTTTrACCXAiGATCTCCACC^ CAC GACLPkATGTCATGrSAATACCTTCACC 

TGClTrAGCCGGCCCaAAC?rCAa?nGACCAGGA6GATGATGTGGTGTGGACCGAA6C^ 
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GCSACTCT0ACT^TCV^TCAGGGCCCCGTCCTGATGACCACTOTAGCf;;\TGf;CTC?rGTTTAGT7^C^ 
AGJACGA'^ACCACSAT'CGAAGGGCATrCTTCTGGGAGTGGTTGGCAC^ 

GlRTATATCCTGACGCATCCGGAACTCAGGCT'GCTeTACeWJiC^ 

AcrrATAfirACCCTTe5ACCTCTaPGABGTGGJU3TGGGAAGJ\CC:(37SG^ 

TGGTC^AArCG.WVAGACGGGaAAGTTT'TCCATGGABGTGAAGAAGAI^^ 

TTTTCGT<?iATi5ACAAATGACTACTATTArAClftGACATCAAGGGTACTCCT 

CGCTTTCCAGAGGTC/J.l^GG-fiAATATTTCTTCCCACC 

ACTTAGAAC.«kTCCCGArGTGTfrc:TT^GGCAGATGAATGGTCCTACrGC7^ 

AGCIACCGCCATCl^CTCAGTrrAGAAGCGATTAAGCrCTACCTAAW^^ 

AGTGTGATAAAGAATTGftTCCAAGAAS^TCCTrrrTGACGCGGTGGTGAGTGCro 

ATTGGACC;j^Gf:CTBGCCCTCAACl<VAATOTCJO««ATTCXGACM 

BCACTCGCACGGGCCTCTCCACW^TCA^CrCTOTTTGTC 

TCCTGAAAGCr(;GCl3ACAAG<3AGAAmTOTTTAACGC^ 

CCCCTGAGCA6ATTCCAGGGAGCTTrCGVCTACa*CGATCCX:ATTCAGCACTGGAGC^ 

GCAATGa*GGTGACAGCAAjGTACATCCArCCA^:CTCCTCCATG^ 

CTGTAGGCPiTTCAGA'X'lSAAACTTOAATTT'TrCrC^^ 

CTTCCCTGGATCJGCAAATCCT'CCATCAGCTOTGAraATGA/3^ 

ACC^GAGCTCTGATGT^ACAAATTGCTAACy^^rGGGCTCCTTTA^ 

ft7^«CCATGrGTAG;^JGCCJU^<:JAA<S(^AAGCAGC^ 

GAAACAGACCCrGGAGCCTTGTGATACrrGTiATATCCr^GCATTCCTCrCTGAGCCCA 

GACTACAGGGAAl'ATTCCTTeTCV*kAC?AC:Tt?CT'CCAAGTCCTT^ 

CAACCTGTTCATGGTGGTGETGGACJ^BCAACTrGCCTCTGTGAATCT^GTGGC^^ 

ACCCATTGAA?iTCAGGTATAATGAAVc:CC'n'AACJ*rGTGAACGrjCTA^^ 

GCGCCCAGAATCTTCTCATGGCTTCCATCC?TGA<5C'AC^A 

TCTCCAAGCCCAGACAGTCCTCCTTCTGCTCCCTCTGCTTTr 

ACTGAGATGXrdTCTTACTSACTfWSATGTTCTCTTtSGf^AT^C:^ 

CAAAftTATGGTCCAACArACGAGACATGAATATAGTCtyUVCCATCAGCATCTCAT^ 

ACTGTGC^JTGATATAAACTCTTAAAC^ATA'J'GTI^GACAAAAAGTTATCTA 

CAGrCATGCAAATGa*GACTTT<?CCAC:ATCATAATC7^Cr::CT^ 

AGGCAGrGTCCCTTCT<K:TTGAAACCTATTGAAAGCAATTT^AAAAC:TG^GTACTTT^ 
TATATTAAAATCATAAAATilAAAAAAAAAAAAAAA 



(2) INFOFWVTIOM ?DU ID NO; 

(i) SEQlfBHCB CirARACJTF.RISTICSf 
(A} JiENGTH: 
{B> TYPE: 

{C) JSTRAHOECMESS: ^l^igle 
(D) TOPOLOGY: .Llnct/ar 
(.l.ij MDLECUi:<B TVPE? cDNA 

(ix) aPlLATURE; 

I A) KA^^^/KEyr co<21ng sequence 

(B) LOCATIO?^: 

(D) OTHER INFORMATION :4>dciptcr prim&j: 
irullf MOLECULE TYPE; oDMA 

(Xi} DBSCRXmONl SEQ 3D NOr 45! 

CCATCCrTAfVTACGACTCACrATAGGGC 



(2} IKFOE^MATTOH FOR 3EQ ID NO: 46: 
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(/•.) liEWGTbir 

(B) TYPE; 

[P) TOPOLOGY s linear 
(ill MOliECaLB TYPE: cDNA 

(ix) FEATURE; 

(A) KAr^B/KETj Coding sequence 

(Ul LOCATION: 

(D) OTITHIP INFOE%^tA.T30H£acl3pt.e£ prlliivfr 
(lii) ^50L^^LE TYPE: cDNA 

{K^i SEQUENCli uis.^cKI WIO)^: aBO ID HO: -36: 
ACTCACTATAGGGCTCCIACCGGC 

12) IKFORMAfTION FOR SJSQ ID KO: 47: 

<1J SEQUBWCB CHARACTBRIf^TJCi^: 

[A) LPNGT>C£ 
IB) TYPE: 

(C) STRAifUEUKE^S^; single 

(D) TOPOLO<;5Y: linooir 
lii) MOIpECOIjE type; gD»A 

lis] FEATURE: 

(A) HAMB/KEY; Coiiinq SnquerKie 

(B) LOCATXGNl 

(Dl OTHBIK H^POE^MATION; pr^bc fojc Horttiexn blot 
(iiij MOLECULE TY^Bi cDNA 

(3li> SBQUKKCE DESCR3L=TIOW: 5EQ ID WO: A7z 
CT6TC%GT i3CAGCTGrJU5G<:^TrCAG ATGAAACTTGA^ 
<5^;AG^f:AGlTGTGCTTCCCT<^GA^GGCAAA^GCTCCATCACCTCT0ATa^ 
TTGGTBAGATCGJl)t?G€AGCrGT6ATCV^ACAA7\Ta?GCTAAqA^ 
rl'TAO'rSACn*ACCW^<K:c:PTETGTAGABCCWy:LftAGG^^ 
ATCCCAGflAATT'GA?UlCAGACCCTG<^CCrrT<5T(^TACl^ 
Cy^DC^TCAAGGAGACJACACGGAATATTGCTTOT 
AATCCCAAGCAGCAACCTCTTCATGCTGGTGCTG^oACAGCAACTC 
CyiLTCACXJATG^CACCCATtTGAAATCAGGTATAATGAATCCCTT^^ 
GAAGAT<:SACLV^GGCECCCAGAATCT7GTCATGGCTrCCATCCTGA^ 
GGOTGC^5CCGAGTCTCCARjC5CCClft<iA^ 

AAGGTGACACTGACTGAGATOTTCTCTTACTGACTCaGATGTTCTCT^ 
TAJUVCTGTGi^ACCAAAArATGGTGCAACATACrGAG?^ 

T<:ATcATTTTAAACTGrGCGTGATATAAACTCTTAAAGATATGn'TGACJ\AAA?^ 

TTTTTTACTTTSCCAGTCRTGCAAftTGTGAGri'TGCCAlCATGATAATC^^ 

ACCGCAAGTGGTAGC^CAGTCTrCCCTTCTGCTTGftAACCrATTGAA^CC^ 



[2) INFORMATION FOR SEQ I J? WO: 4Bi 

{!) SEQUBIKCE C:HAR7^TERTSTIC&s 

(A) LENGTH t 

(B) TYPE: 

(C) 5TKAKDEDNE9S; single 
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(P) TOPOIiOGY: liti^ar 
FEATURE: 

(A) HAME/KEV; Cpding J;i?q%i*!Tir-K 
5 (B) I-OCATTOKt 

(Dl OTHER iNroRMATiOK! fidgc 5' pximex 

I ill I MOLECULE TYPt:: cDNA 

(xi) SBQUENCK DKBCRIPTION; SEO ID MO: 4$: 
1 0 CT AC57^C;C3CCATGATGCGCTTCCTCAC 



<2} INFORMATION FOR SEO II> HO: 49: 



(i) SEQWJTCE CKARACTERISTICSI 
15 {A> L£a«GTH: 

<BJ TYPE: 

<C) i5'3'KAHfDEDH25S ; »iTigl« 
<D) TOPOIOGY; llneAj: 

(ii) MOLBWLE TYPE: CDWA 
20 Ci.J<> FEATURE i 

<AJ »AMB/KEy; Coding Sc^juftncB 
fE5) LOCATION: 

(D) OTHER THFOR34AT10WS EcZge primes 
MOLECULE TYPE: CDNA 



25 



Ui) SEQUENCE DESCMPTIOW: SEQ ID NOi 45^2 



BNSDOCID: <WO_00e0450A2TL> 



THIS PAGE BLANK (uspto) 



INTEIXECTUAL PROPERTY ORGANIZATIO] 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 

CI2N 15/12, C07K 14/705, 14/47, 16/18, 16/28, C12Q 
1/68, A6IK 38/17, COIN 33/68, A61K 48/00 



A3 



(11) International Publication Number: 
(43) International Publication Date: 



WO 00/20450 

13 April 2000 (13.04.00) 



(21) International Application Number: PCT/US99/235I9 

(22) International Filing Date: 7 October 1999 (07.10.99) 



(30) Prioritv Data: 
60/i03.322 
60/106,473 
60/114,088 



7 October 1998 (07.10.98) US 
30 October 1 998 (30. 1 0.98) US 
29 December 1 998 (29. 1 2.98) US 



(71) Applicant (for all designated Stales except US): 

WARNER-LAMBERT COMPANY [US/US]; 201 
Tabor Road, Morris Plains, NJ 07950 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): JOHNS, Margaret, Ann 
[US/US); 2800 Deake Avenue, Ann Arbor, MI 48108 
(US). MOLDOVER, Brian [US/US]; 4893 S. Ridgeside 
Circle, Ann Arbor. Ml 48105 (US). OFFORD, James, David 
[US/USj; 3388 Alan Mark Drive, Ann Arbor, MI 48105 
(US). 

(74) Agents: RYAN, M.. Andrea; Warner-Lambert Company. 201 
Tabor Road, Morris Plains, NJ 07950 (US) ct al. 



(81) Designated States: AE, AL, AU, BA, BE. BG, BR, CA, CN, 
CR. CU, CZ. DM, EE. GD, GE. HR, HU, ID. IL, IN. IS, 
JP, KP. KR, LC, LK. LR, LT, LV. MG, MK, MN, MX, 
NO. NZ, PL, RO, SG. SI. SK, SL, TR, TT, TZ, UA, US, 
UZ. VN. YU. ZA, ARIPO patent (GH, GM, KE, LS, MW, 
SD. SL, SZ, TZ, UG, ZW), Eurasian patent (AM, AZ, BY, 
KG, KZ. MD. RU. TJ. TM), European patent (AT. BE, CH, 
CY, DE, DK, ES, FI, FR, GB, GR. IE, IT, LU, MC. NL, 
PT, SE). OAPI patent (BF, BJ, CF, CG. CI, CM, GA, GN, 
GW, ML. MR, NE, SN, TD. TG). 



Published 

IVith interrtational search report. 

(88) Date of publication of the international search report: 

23 November 2000 (23.1 1.00) 



(54) Title: CALCIUM CHANNEL ALPHA-2/DELTA GENE 
(57) Abstract 

The present invention relates to three novel genes and polypeptides derived therefrom encoding "q'26-C" and/or "a26-D" proteins 
which exist as a subunu in many calcium channels. The invention also describes methods for using the novel gene and polypeptides in the 
detection of genetic deletions of the gene, subcellular localization of the polypeptide, binding assays in connection with chemical databases, 
gene therapy. 



eNSDOCID: <WO_0Q20460A3J^> 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


E5 


Spain 


LS 


Lesodio 


SI 


Slovenia 


AM 


Armenia 


Fl 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senega] 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 




Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


ViciNam 


CC 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cdte d'lvoife 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






D£ 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denroailc 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singq>ore 







BNSTOCID: <WO_00e0450A3_l_> 



INTERN 



NAL SEARCH REPORT 



pSHs 



Application No 

99/23519 



A. CLASSIRCATION OF SUBJECT MATTER ^ , . ^ 

IPC 7 C12N15/12 C07K14/705 C07K14/47 C07K16/18 C07K16/28 



C12Q1/68 



A61K38/17 G01N33/68 A61K48/00 



According to International Palent Classification (IPC) or to both nationaf classification and IPC 



B. RELDS SEARCHED 



Minimum documentation seaiched (classification system followed by classification symbols) 

IPC 7 C12N C07K C12Q A61K GOIN 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the intematlonat search (name of data base and, where practical, search terms used) 

WPI Data, PAJ, STRAND, MEDLINE, BIOSIS, SCISEARCH, EMBL 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



DATABASE EMBL 'Online! 

AC AA190607, 21 January 1997 (1997-01-21) 

HILLIER, L. ETAL.: "zq44e03.rl Stratagene 

hNT neuron, Homosaplens cDNA clone IMAGE: 

632572 5' similar to TR:G179762 G179762 

Calcium Channel A1pha-2B subunit; roRNA 

sequence" 

XP002136760 

see the whole document: 97,6% identity in 
413bp overlap with SEQ ID No. 3; 96,8% 
identity in 340bp overlap with SEQ 10 No. 
43; 97,6% identity in 413bp overlap with 
SEQ ID No. 44 

-/— 



1,2,22. 
23 



Further documents are listed in the continuation o! box C. 



Patent family members are listed in annex. 



^ Special categories of cited documents : 

*A" document defining the general state of the art which is not 
considered to be of particular relevance 

'E' earlier document but put>lished on or after the international 
filing date 

'L' document which may throw doubts on priority claim<s)or 
which is dted to establish the putslication date of arK}ther 
citation or other special reason (as specified) 

"O* document referring to an oral disclosure, use. exhibition or 
other means 

"P* document putHished prior to ttie intemational filing date but 
later than the priority date claimed 



"T* later document published after the irrtemationa I filing date 
or priority date and not in conflict with the application but 
dted to ufKlerstand the principle or theory underlying the 
invention 

"X* document of particular relevance; the daimed invention 
cannot be considered rwvel or cannot be considered to 
involve an inventive step wtien the document is taken alone 

*Y* document of particular relevance; the daimed Invention 

cannot be considered to involve an inventive step when the 
document is comkHned with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

*&' document member of the same patent family 



Date of the actual completion of the intemational search 



21 July 2000 



Date of mailing of the intemational search report 



2 fi. 08. 00 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patendaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Alt, G 



Form PCT/ISA/210 (seoond sheet) (July 1992) 
8NSOOCID: <WO_0C20450A3J.> 



page 1 of 5 



INTERNA 



AL SEARCH REPORT 



|1 Mial Applfcatiofi No 

t/US 99/23519 



C^Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category ° 


Citation ot document, with indication. where appropriate. o1 the relevant passages 


Relevant to claim No. 


X 


DATABASE EMBL 'Online! 

AC Z44942, 6 November 1994 (1994-11-06) 

AUFFRAY, C. ET AL.: "Homo sapiens partial 

cDNA sequence; clone c-2dd03" 

XP002136761 

see the whole document: 99,7% identity in 
340 bp overlap with SEQ ID No. 3; 100% 
identity in 17bp overlap with SEQ ID No. 
11 


1,2,22, 
23 


X 


DATABASE EMBL 'Online' 

AC R20288, 23 April 1995 (1995-04-23) 

HILLIER, L. ET AL.: "yg20f03.rl Scares 

Infant brain INIB Homo sapiens cDNA clone 

IMAGE: 32708 5', mRNA sequence" 

XP002136762 

see the whole document: 97,6% identity in 
340 bp overlap with SEQ ID No. 3 


1,2 


Y 

A 


DATABASE EMBL 'Online' 

k/r> 1 r\Lf w^Kf^ LbIII^^ Will lllw. 

AC AA459684, 13 June 1997 (1997-06-13) 
HILLIER, L. ET AL.: "zx49d08.sl Scares 
testis NHT Homo sapiens cDNA clone 759567 
3' EST" 
XP002136763 

see whole document: 100% Identity in 304bp 
overlap with SEQ ID No. 3 


1.2 


X 


WO 95 04822 A (SALK INST BIOTECH IND) 

16 February 1995 (1995-02-16) 

see SEQ ID No. 31: 34,4% identity in 540 

aa overlap with SEQ ID No. 5; 29,1% 

identity in 1122aa overlap with SEQ ID No. 

6: 


8 


X 


DATABASE EMBL 'Online! 

ACAC005343 4 Auaust 1998 (1998-08-04) 
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see the whole document 

-/- 



1,2,22, 
23 



8 



23 



22-26,34 



34 



Form PCT/ISA/210 (continuation of seoond sheet) (July 1992} 



page 3 of 5 



BNSDOCID: <WO_0Qe04S0A3J.> 



4 



INTERNAJJONAL SEARCH REPORT 1^ ^a„,»c^ 

pir/US 99/23519 


C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category ' 


Citation of document, with indication.wtiere appropriate, of the relevant passages 


Relevant to claim No. 


Y 


BROWN J P ET AL: "CLONING AND DELETION 
MUTAGENESIS OF THE ALPHA 2 DELTA CALCIUM 
CHANNEL SUBUNIT FROM PORCINE CEREBRAL 
CORTEX" 

JOURNAL OF BIOLOGICAL 

CHEMISTRY, US, AMERICAN SOCIETY OF 

BIOLOGICAL CHEMISTS, BALTIMORE, MD, 

vol. 273, no. 39, 1998, pages 25458-25465, 

XP000887190 

ISSN: 0021-9258 

see the paragraph bridging pages 
25461-25462 


34 


P.X 


KLUGBAUER, N. ETAL.: "Molecular 
diversity of the calcium channel alpha 2 
delta subunit" 
NEUROSCIENCE, 
vol. 19, no. 2, 

15 January 1999 (1999-01-15), pages 
684-691, XP000886459 
see Figure 1; 89,4% Identity in 1902bp 
overlap with SEQ ID 3; 94,0% Identity In 
251bp overlap with SEQ ID No. 14; 94,8% 
identity In 561 bp overlap with SEQ ID NO. 
40; 96,0% identity in 273bp over! 
overlap with SEQ ID No. 41; 88,0% Identity 
in 1494bp of SEQ ID NO. 43; 88,1% identity 
in 1494bp overlap with SEQ ID NO. 44; 57,1% 
identity in 2962bp overlap with SEQ ID No. 
4; 65, 6% identity in 1454bp overlap with 
SEQ ID NO. 15; 65,6% identity in 1454bp 
ovelap with SEQ ID No. 16; 


1,2,4, 

6-10,22, 

23 


E 


UO 00 12711 A (INCYTE PHARNA INC ;AZINZAI 
YALDA (US); CORLEY NEIL C (US); REDDY R) 
9 March 2000 (2000-03-09) 
see SEQ ID No. 28: 98.1% identity In SEQ 
ID No. 28: 1276bp overlap with SEQ ID 3; 
89,5% Identity in 516bp overlap with SEQ 
ID No. 40; 98,0% Identity In 1276bp 
overlap with SEQ ID No. 43; 98,1% 
Identity in 1276bp overlap with SEQ ID No. 
44; 67,0% identity in 1268bp overlap SEQ 
ID NO. 4 and SEQ ID No. 28; 67,0% identity 
In 1268bp overlap with SEQ ID No. 15;67,0% 
Identity in 1268bp overlap with SEQ ID No. 
16; 


1,2,8, 
22,23 



Fomi PCT/lSA/210 (continuatian of second sheet) (July 1932) 



page 4 of 5 

BNSDCX^ID: <WO_0020450A3_I_> 



INTERNA 



AL SEARCH REPORT 



Intc^^^al Applicatton No 

PniR 99/23519 



C.<Continuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category" 



Citation of document, with indtcation,where appiopnate. of the relevant passages 



Relevant to daim No. 



WILLIAMS, M.E. ET AL.: "Structure and 
functional expression of alpha 1, a1pha2, 
and beta subunlts of a novel human 
neuronal calcium channel subtype" 
NEURON, 

vol. 8, January 1992 (1992-01), pages 
71-84, XP000886416 
see Figure 3; last paragraph, second 
column, page 84 

WALKER, D. AND DE WAARD, M.: "Subunit 

Interaction sites in voltage-dependent 

Ca2+ cahnnels: role in channel function" 

TRENDS IN NEUROSCIENCES, 

vol. 21, no. 4, 1998, XP000887176 

cited in the application 

see the whole document 



Form PCT/lSA/210 (conttfiuaiion of second sheet) (July 1892) 



page 5 of 5 



BNSDOCID: <WO_0Q2045QA3J_> 



^^B.^'iational application No. 
INTERNATIONAL SEARCH REPORT PCT/US 99/23519 


B 


xi 


Observations wher certain claims were f und unsearchable (Continuation of item 1 of first sheet) 


This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 


1. 


m 


Claims Nos.: jg 20 31—33 

because they relate to subjecf matte? not required to toe searched by this Authority, namely: 

see FURTHER INFORMATION sheet PCT/ISA/210 


2. 


□ 


Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescrit)ed requirements to such 
an extent that no meaningful international Search can be carried out, specifically: 


3. 


□ 


Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 


B 


Xll 


Observations where unity of invention is lacicing (Continuation of item 2 of first sheet) 


This International Searching Authority found multiple inventions in this international application, as follows: 






see additional sheet 


1. 


□ 


As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
searchable claims. 


2. 


□ 


As all searchable claims could be searched without effort justifying an additional fee. this Authority did not invite payment 
of any additional fee. 


3. 


□ 


As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
covers only those claims for which fees were paid, spedficalty claims Nos.: 


4. 


□ 


No required additional search fees were timely paid by the applicant. Consequentiy. this International Search Report is 
restricted to the invention tirst mentioned in the claims; it is covered by daims Nos.: 


Remark on Protest | [ The additional search fees were accompanied by the applicant's protest 






I X 1 ^ protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



BNSDOCID: <WO_002O450A3_L> 



( 



International Application No. PCTAJS 99 i£3519 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-26, 31-34 (all partially) 

subject-matter related to calcium channel alpha 2 delta C 
protein: claims 1-7, 15, 16, 19, 20, 21 as far as they 
relate to SEQ ID No. 3; claims 8-11 and 17, 18 as far as 
they relate to SEQ ID No. 5; claims 12-14 and 31-33 as far 
as they relate to "alpha 2 delta C; claims 22-26 as far as 
they relate to SEQ ID Nos. 11, 14. 40, 41, 43, 44, 47-49; 
claims 34 as far as it is related to accession nos. from 
AU022914.1 to AI051759.1 and SEQ ID Nos. 3, 5, 9-14, 36-41, 
43, 44, 47 



2. Claims: 1-26 (all partially), 27-30, 31-34 (all partially) 

subject-matter related to calcium channel alpha 2 delta D 
proteinh: claims 1-7, 15, 16, 19, 20, 21 as far as they 
relate to SEQ ID No. 4; claims 8-11 and 17, 18 as far as 
they relate to SEQ ID No. 6; claims 12-14 and 31-33 as far 
as they relate to "alpha 2 delta D"; claims 22-26 as far as 
they relate to SEQ ID Nos. 15, 16, 21-24; claim 34 as far as 
it is related to accession nos. from T70594.1 to AA001473.1 
and SEQ ID Nos. 4, 6, 15, 16, 18-24, 42, 45, 46, 48, 49. 



3. Claims: 22-26, 34 

subject-matter related to calcium channel alpha 2 delta B 
protein: claims 22-26 as far as they relate to SEQ ID Nos. 
31-35; claim 34 as far as it relates to accession no, 
AF040709.1 and accession nos. from T80372.1 to Z84492.1 as 
well as SEQ ID Nos. 1, 2, 7, 8, 25-35. 



4. Claim : 34 (partially) 

method of using polynucleotides sequences to identify the 
binding potential of polynucleotide sequences to gabapentin: 
claim 34 as far as it is related to accession nos. not 
mentioned before 



BNSOOCID: <WO_00204S0A3J.> 



\ 

I 



International Application No. PCTAJS 99 i^SSig 



FURTHER INFORMATION CONTINUED FROM POT/ISA/ 210 



Continuation of Box I.l 

Although claim 33 directed to a diagnostic method practised on the 
human/animal body, the search has been carried out and based on the 
alleged effects of the compound/composition. Although claims 19 » 20, 31, 
32 are directed to a method of treatment of the human/animal body, the 
search has been carried out and based on the alleged effects of the 
compound/compos 1 1 1 on . 



Continuation of Box I.l 
Claims Nos.: 19, 20, 31-33 



Rule 39.1(1v) PCT - Method for treatment of the human or animal body by 
therapy Rule 39.1(iv) PCT - Diagnostic method practised on the human or 
animal body 



BNSDOCID: <WO_0Qa0450A3J_> 



INTERNATIO 



LTIONAL 



SEARCH REPORT 



'on patent family members 



tnte^^^s 



[81 Application No 

99/23519 



Patent document 


Publication 




faiem lanmy 


Pi ihlirattfw 


cited in search report 


date 




menrtber(s) 


date 


wo 9504822 A 


16-02-1995 


US 


5874236 A 


23-02-1999 




All 




19-08-1999 






AU 


707793 B 


22-07-1999 






AU 


7632294 A 


28-02-1995 






EP 


0716695 A 


19-06-1996 






GB 


2284814 A,B 


21-06-1995 






JP 


9509041 T 


16-09-1997 


WO 9811131 A 


19-03-1998 


US 


6040436 A 


21-03-2000 




AU 


4343097 A 


02-04-1998 



WO 0012711 A 09-03-2000 AU 6137699 A 21-03-2000 



Form PCTASA/210 (patent tamiiy annex) (July 1992) 
BNSOCXIO: <WO_0G20450A3_L> 



THIS PAGE BLANK (USPTO) 



(12) INTERNATIONAL APPERaTION PUBLISHED UNDER THE PATENT C^BpERATION TREATY (PCT) 



CORRECTED VERSION 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
13 April 2000 (13.04.2000) 




PCT 



(10) International Publication Number 

WO 00/20450 A3 



(51) International Patent Classification^: C12N 15/12, 
C07K 14/05, 14/47, 16/18, 16/28, CI 2Q 1/68, A6 IK 
38/17, COIN 33/68, A61K 48/00 

(21) International Application Number: PCr/US99/23519 

(22) International Filing Date: 7 October 1999 (07.10.1999) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

60/103,322 
60/ J 06.473 
60/114.088 



7 October 1998 (07.10.1998) US 
30 October 1998 (30. 10.1998) US 
29 December 1998 (29. 12. 1998) US 



(71) Applicant ffor all designated States except USJz 
WARNt:R-LAMBERT COMPANY [US/US]; 201 
Tabor Road. Morris Plains, NJ 07950 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): JOHNS, Margaret, 
Ann (US/US); 2800 Deake Avenue. Ann Arbor, MI 48108 
(US). MOLDOX'ER, Brian [US/US]; 4893 S. Ridgeside 
Circle. Ann Arbor. MI 48105 (US). OFFORD, James, 
David (US/US); 3388 Alan Mark Drive, Ann Arbor, MI 
48105 (US I. 



(74) Agents: RYAN, iVI„ Andrea; Wamer-Larabert Company, 
201 Tabor Road, Morris Plains, NJ 07950 et al. (US). 

(81) Designated States (national): AE, AL, AU, BA, BE, BG. 
BR, CA, CN, CR, CU, CZ, DM. EE, GD, GE, HR, HU, ID, 
IL, IN. IS. JP, KP, KR, LC, LK, LR, LT, LV, MG, MK, MN, 
MX, NO, NZ, PL, RO, SG, SI, SK, SL, TR, TT, TZ, UA, 

US, UZ, VN, YU, ZA. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent 
(AM, AZ, BY, KG, KZ, MD. RU, TJ, TM), European patent 
(AT, BE, CH, CY, DE, DK, ES, FI, PR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE), OAPI patent (BP, BJ, CP, CG, CI, CM, 
GA. GN, GW, ML. MR, NE, SN, TD, TG). 

Published: 

— fVith international search report. 

(88) Date of publication of the international search report: 

23 November 2000 

(48) Date of publication of this corrected version: 

5 April 2001 

(15) Information about Correction: 

see PCT Gazette No. ]4/2(X)l of 5 April 2001, Section II 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 





(54) Title: CALCIUM CHANNEL ALPHA.2/DELTA GENE 

(57) Abstract: The present invention relates to three novel genes and polypeptides derived therefrom encoding **a2S-C'* and/or 
^ ''a28-D'* proteins which exist as a subunit in many calcium channels. The invention also describes methods for using the novel 
^ gene and polypeptides in the detection of genetic deletions of the gene, subcellular localization of the polypeptide, binding assays in 
^ connection with chemical databases, gene therapy. 



BNSDCX^ID: <WO_0Q204S0A3JA> 



wo 00/20450 



PCTAJS99/23519 



-1- 

ALPHA-2/DELTA GENE 

FIELD OF THE INVENTION 

The present invention relates to novel genes and polypeptides derived and 
identified therefrom encoding polypeptides related to the alpha-2-delta ("a25") 
5 protein that is a subunit • of the voltage-sensitive calcium channel. In particular, 

three human novel genes and polypeptides derived and identified therefi"om 
encoding three human polypeptides related to the a26 protein are disclosed. The 
invention also describes vectors and host cells comprising the novel genes. The 
invention also describes methods for using the novel genes, polypeptides, and 

10 antibodies specifically targeting the polypeptides in the detection of genetic 

alterations of the gene, subcellular localization of the polypeptide, gene therapy 
applications, diagnostics for syndromes associated v^ith altered a25 expression, 
such as neurological diseases and disorders, diabetes, cancer, and other diseases 
associated with a25 expression, and binding assays in connection with chemical 

IS databases, specifically, development of proprietary screening strategies for 

molecules which modify oc25 protein activity. 



BACKGROUND OF THE INVENTION 
The voltage activated calcium channels ("VSCCs") of vertebrates have 
20 been shown to be involved in a variety of different physiological processes 

including muscle contraction, insulin release from the pancreas, and 
neurotransmitter release in the nervous system (Greenberg D. Annals of 
Neurology . 1997;42:275-82; Catterall W.A., Trends in Neurosciences. 
1993;16:500-506; Catterall W., Epstein P.N., Diabetoloeia . 35(Suppl 2:S23-33) 
25 1992; Bimbaumer L., et al. Neuron. . 1994:13; Rorsman P., et al., Diabete. 

Metab.. 1994;20:138-145). 

VSCCs are most highly expressed in excitable tissues including brain, 
skeletal muscle, and heart. They are multiprotein complexes composed of a 
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central al pore-forming subunit variably associated with beta, gamma, and/or an 
cx25 subunit. Nine different functional classes of VSCCs have been described, 
based on biophysical and pharmacological studies. These functional classes are 
mainly determined by the al subunit composition. The beta, gamma, and a26 
5 subunits modulate channel function, affecting the kinetics of activation and 

inactivation, voltage-dependence, peak amplitude, and ligand binding. Walker N., 
De Waard M.. Trends in Neurosciences . 1998;21(4):148-154. 

A number of compounds useful in treating various diseases in animals, 
including humans, are thought to exert their beneficial effects by modulating 

10 functions of voltage-dependent calcium channels. Many of these compounds bind 

to calcium channels and alter cellular calcium flux in response to a depolarizing 
signal. However, a lack of understanding of the structure of channel subunits and 
the genes that code for them has hampered scientists both in discerning the 
pharmacology of compounds that interact with calcium channels and in the ability 

15 to rationally design compounds that will interact with calcium channels to have 

desired therapeutic effects. The lack of understemding is due in part to the fact that 
it has not been possible to obtain the large amounts of highly purified channel 
subunits that are required to understand, at the molecular level, the nature of the 
subunits and their interactions with one another, with the cell membranes across 

20 which the channels allow calcium ions to pass, with calcium and other ions, and 

with low molecular weight compounds that affect channel function. 

Further, the lack of information on genes that code for calcium channel 
subunits has prevented the understanding of the molecular properties of the 
mature calcium channel subunits and their precursor proteins (i.e., the mature 

25 subunits with signal peptides appended to the amino-terminus) and the regulation 

of expression of calcium channel subunits. An understanding of these properties, 
and of how expression of calcium channel subunits genes is regulated, may 
provide the basis for designing therapeutic agents which have beneficial effects 
through affecting calcium channel function or concentration. Furthermore, the 

30 availability of sequences of genes coding for calcium channel subunits would 

make possible the diagnosis of defects, which might underlie a number of 
diseases, in genes coding for such subunits. 
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Expression experiments in Xenopus oocytes have demonstrated that in 
order to produce fully functional calcium channels, the al and a25 subunits must 
both be expressed. Absence of the alb subunit results in a nonfunctional channel, 
even though the al subunit, through which ions flow, is fully expressed. Indeed, 
not only the ion flux through these channels, but the pharmacological properties of 
the al are different in the absence of the alb subunit. The alb subunit, therefore, 
is a critical component of VSCCs and one that must be studied if one is to better 
characterize VSCC function, 

A detailed understanding of VSCC operation is beginning to reveal some 
mechanisms for interceding in the progression of diseases associated with 
abnormal VSCC functions. US Patent No. 5,618,720, which issued April 8, 1997, 
references al and a25 subunits and the polynucleotide sequences that encode the 
subunits. The publication, however, does not disclose any additional a25 subunits 
and in light of the importance of the a25 subunit, it can be understood that the 
identification and characterization of new a25 subunits and the genes encoding 
these subunits would advance molecular genetic and pharmacological studies to 
understand the relations between the structure and the function of VSCCs. 

Also, a further understanding of the biochemical mechanisms behind these 
subunits and their effect on mammals may lead to new opportunities for treating 
and diagnosing diseases related to abnormal (high or low) VSCC operation. 
Slated another way, a better understanding of the molecular mechanisms of VSCC 
operation will allow improved design of therapeutic drugs that treat diseases 
related to abnormal VSCC expression, and specifically abnormal a25 expression. 

The cDNAs, oligonucleotides, peptides, antibodies for the a25 proteins, 
which are the subject of this invention, provide a plurality of tools for studying 
VSCC operations in various cells and tissues and for diagnosing and selecting 
inhibitors or drugs with the potential to intervene in various disorders or diseases 
in which altered a25 expression is implicated. Such disease states affected 
include epilepsy and other seizure-related syndromes, migraine, ataxia and other 
vestibular defects (for review, Terwindt, GM et. Al., Eur J Hum Genet 1998 Jul- 
Aug; 6(4):297-307) , chronic pain (Backonja M, JAMA 1998 Dec 
2;280(21):1831-6), mood, sleep interference ( Rowbotham M, JAMA 1998 Dec 
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2;280(21): 1837-42) , anxiety (Singh et al., Psychopharmocology 1996 Sep. 
127(1): 1-9), ALS (Mazzini L et. Al., J Neurol Sci 1998 Oct, 160 SuppI 1:S57- 
63), multiple sclerosis (Metz L, Semin Neurol 1998;18(3):389-95), mania (Erfurth 
A, et al., J Psychiatr Res 1998 Sep-Oct;32(5):261-4), tremor (Evidente VG, et al., 
5 Mov Disord 1998 Sep;13(5):829-31), parkinsonism (Olson WL, et al., Am J Med 

1997 Jan; 102(1): 60-6) substance abuse/addiction syndromes (Watson, WP et al.. 
Neuropharmacology 1997 Oct;36(10): 1369-75), depression, and cancer, since at 
least one ot25 gene is located in a region of the genome which is thought to harbor 
an important tumor suppressor gene (Kok K., et al, Adv Cancer Res 1997;71 :27- 
10 92). 

The cx25 gene is also thought to play a part in proliferative diseases other 
than cancer, such as inflammation. Treatment with compounds which bind to 
a25 lead to changes in the signal transduction mechanism of certain proteins. 
This includes altered levels of MEK (eg, MEKl and MEK2) which activates the 
15 MAP kinase. Inhibitors of MEK appear to mimic the analgesic activities 

associated with the binding of gabapentin to a25. Activation of MAP kinase by 
mitogens appears to be essential for proliferation, and constitutive activation of 
this kinase is sufficient to induce cellular transformation. 

20 SUMMARY OF THE INVENTION 

While the al subunit is known to be coded for by 9 genes, the beta subunit 
by 4 genes, and the gamma subunit by 2 genes, previously only two human a25 
genes were known: "a25-A (cDNA Accession No. M76559.1 and protein 
Accession No. P54289. 1) and a25-B (cDNA SEQ ID NO 1 and protein SEQ ID 

25 NO 2). The a25-A gene codes for at least five different splice variants which 

show tissue-specific expression (Angelotti T., Hoffman F., FEES . 1996;397:331- 
337). Translation of the a25-A gene produces a polypeptide which is post- 
translationally cleaved into the a2 and the 5 subunits. A2 and 6 are then joined by 
disulfide bonds (De Jongh K., JBC, 1990;265(25): 14738-14741; Jay S., JSC . 

30 1991;266(5):3287-3293). A2 is thought to be completely extracellular and is 

heavily glycosylated, while 5 probably forms a single transmembrane domain 
with five intracellular amino acids at its c-terminus (Brickley K., FEBS. 
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1995;364: 129-133). This transmembrane domain anchors the protein to the 
membrane. A25-B is related to ot25-A and is available in the public database, 
GENBANK 

The inventors, however, have discovered the existence of two new human 
5 a25 genes, hereinafter referred to as "a26-C", and "a25-D"genes (gene names 

CACNA2C and CACNA2D). The present invention, therefore, relates to the 
isolation of polynucleotide sequences which identify and encode novel a25- 
related proteins (preferably a25-C and a25-D proteins) that are expressed in 
various cells and tissues, both the polynucleotide sequences for the full length 
10 genes and any splice variants and their encoded proteins. The polynucleotide 

sequences are identified in SEQ ID NOS 3-4 and the amino acid sequences of the 
a26 proteins encoded by the three novel genes are set forth in SEQ ED NOS 5-6. 

The invention also concerns a purified or isolated nucleic acid comprising 
at least 20 consecutive nucleotides of the nucleotide sequences SEQ ID NOS 3-4, 
15 or a nucleotide sequence complementary thereto. 

A25-C protein of SEQ ID NO 5 is 28% identical and 48% similar at the 
protein level to a25-A protein. A25-C protein is 28% identical and 47% similar 
to a25-B. A25-C gene of SEQ ID NO 3 contains a mapped marker (known as an 
STS) within its nucleotide sequence which has been mapped to human 
20 chromosome 3p21 . 1 . This region of the human genome is thought to harbor an 

important tumor suppressor gene, thus a25-C gene is a candidate tumor 
suppressor gene (Kersemaekers AM, et al., Br J Cancer 1998;77(2), 192-200). 

A25-D protein of SEQ ID NO 6 is 28% identical and 47% similar at the 
protein level to a25-A protein. A25-D protein is 28% identical and 46% similar 
25 to a25-B protein. A25-D gene of SEQ ID 4 maps to a previously published 

cosmid contig on human chromosome 12pl3.3. 

The unique full length polynucleotides of the present invention were 
initally discovered by mining the genbank database for sequences with homology 
to oc25, by utilizing known nucleotide sequences and various methods known in 
30 the art, including tools provided by Compugen Systems Ltd . See Sequence 

Analysis Primer by Michael Gribskkov, John Devereux, Oxford University Press, 
1994. After identification of expressed sequenced tags (ESTs) and fiill-length 
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sequences related to oc25-A, cloning methods were used to obtain, in hand, full- 
length sequences for a25-C and a26-D, see Examples I, 2 and 3. In short, an 
arrayed human, kidney cDNA library obtained from Origene, was screened by 
PCR, using oligonucleotide primers derived from the database sequences. Clones 
5 identified from the library screen were sequenced by standard methods for 

verification. A summary of the sequencing information is provided in Example 3. 

Analysis of the cloned sequences for a25-B, a25-C, and a25-D led to the 
identification of a conserved domain and of a number of splice variants. The 
conserved domain is known as a vonWillebrand factor A3 domain ( Huizinga, EG, 

10 et. al.. Structure 1997, Sept 15;5(9):1 147-56). This domain has been described in 

a large number of proteins and is thought to mediate cell adhesion. Interesting 
splice-variants of a25-C and a26-D were also identified. These variants result in 
a c-terminal truncation of the respective protein sequences. Truncation of the c- 
terminus may lead to the production of a soluble, secreted a26-C or a26-D 

15 protein with new functions beyond that previously described for a25. 

The a25 proteins are of interest because they play an important role in 
many disease states. In one example, ot25-A has been shown to be a high-affinity 
binding target of the anti-convulsant drug gabapentin (ISfEURONTIN) (Gee N., 
JBC 1996;271 : 5768-5776). This property of the a25-A protein has the potential 

20 to have profound physiological effects. Thus, by regulating the levels or activities 

of a25-C and/or oc25-D protein, or by modulating their function, desirable 
physiological effects may be obtained. Such effects may be used to treat a variety 
of diseases involving abnormal expression of a25 or the abnormal expression of 
VSCCs (i.e., disease states include, but are not limited to epilepsy, chronic pain, 

25 anxiety, diabetes, ALS, mania, cancer, tremor, parkinsonism, migraine, ataxia, 

mood, sleep interference, depression, multiple sclerosis, inflammation). 

The rationale for the therapeutic use of cc25-C and/or a25-D proteins to 
design or discover treatment for these diseases is based upon the fact that 
gabapentin has been successfully used for treating epilepsy, chronic pain, and 

30 ALS, and has implications for use in the treatment of mania, tremor, 

parkinsonism, migraine, ataxia, mood, inflammation, sleep interference, and/or 
multiple sclerosis). Gabapentin is known to bind to a26-A with high affinity and 
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this binding is thought to represent the mechanism of action of gabapentin. 
Therefore, gabapentin and/or other compounds which bind to a26-C and/or alb- 
D proteins may have similar, or related, therapeutic effects to the effects seen with 
gabapentin. Also, compounds which are known to have therapeutic effects on 
calcium channels are regulated in their affinity by the presence of a26. Thus, 
pharmacological or genetic approaches to alleviating this deficiency will have a 
major impact on the diseases described above. 

One aspect of the invention is to provide purified oc25-C and/or a25-D 
proteins. The purified proteins may be obtained from either recombinant cells or 
naturally occurring cells. The purified a25-C and/or a25-D proteins of the 
invention may be mammalian in origin. Primate, including human-derived a25-C 
and/or a25-D proteins, are examples of the various proteins specifically provided 
for. The invention also provides allelic variants and biologically active 
derivatives of naturally occurring a25-C and/or a25-D proteins. 

Another aspect of the invention is to provide polynucleotides encoding the 
ot26-C and/or a25-D proteins of the invention and to provide polynucleotides 
complementary to polynucleotide coding strand. The polynucleotides of the 
invention may be used to provide for the recombinant expression of ot25-C and/or 
oc25-D proteins. The polynucleotides of the invention may also be used for 
genetic therapy purposes so as to 1) treat diseases which may result from 
alterations of a25-C and/or a25-D genes or from alterations of cellular pathways 
involving a25-C and/or a26-D, 2) test for presence of a disease, or susceptibility 
to a disease, due to akerations or deletions in a26-C and/or a25-D, 3) analyze or 
alter the subcellular localization of the a25-C and/or a25-D polypeptide, 4) clone 
or isolate discrete classes of RNA similar to Gt25-C and/or a25-D genes, 5) 
express discrete classes of RNA in order to alter the levels of oc25-C and/or oc28-D 
genes. 

The invention also relates to oligonucleotide molecules useful as probes or 
primers, wherein said oligonucleotide molecules hybridize specifically with any 
nucleotide sequence comprising or related to the a25-C and/or a25-D genes, 
particularly the sequences of SEQ ID NOS 3-4. These oligonucleotides are useful 
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either as primers for use in various processes such as DNA amplification and 
microsequencing or as probes for DNA recognition in hybridization analyses. 

A nucleic acid probe or primer according to the invention comprises at 
least 8 consecutive nucleotides of a polynucleotide of SEQ ID NOS 3-4, 
5 preferably from 8 to 200 consecutive nucleotides, more particularly from 10, 15, 

20 or 30 to 100 consecutive nucleotides, more preferably from 10 to 90 
nucleotides, and most preferably from 20 to 80 consecutive nucleotides of a 
polynucleotide of SEQ ID NOS 3 or 4. Preferred probes or primers of the 
invention comprise the oligonucleotides selected from the group consisting of the 

10 oligonucleotides set forth in the examples below. 

The invention also concerns a method for the amplification of a region of 
the a25-C and/or a25-D genes. The method comprises the step of: 
contacting a test sample suspected of containing the desired a25-C and/or a25-D 
sequence or portion thereof with amplification reaction reagents, comprising a 

15 pair of amplification primers such as those described above, the primers being 

located on either side of the a25-C and/or a25-D nucleotide region to be 
amplified. The method may further comprise the step of detecting the 
amplification product. For example, the amplification product may be detected 
using a detection probe that can hybridize with an internal region of the amplified 

20 sequences. Alternatively, the amplification product may be detected with any of 

the primers used for the amplification reaction themselves, optionally in a labeled 
form. 

The invention also concerns diagnostic kits for detecting the presence of at 
least one copy of a a25-C and/or a25-D DNA in a test sample, said kits 
25 containing a primer, a pair of primers or a probe according to the invention. 

In a first embodiment, the kit comprises primers such as those described 
above, preferably forward and reverse primers which are used to amplify the a26- 
C and/or a25-D gene or a fragment thereof 

In a second embodiment, the kit comprises a hybridization DNA probe, 
30 that is or eventually becomes immobilized on a solid support, which is capable of 

hybridizing with the ot25-C and/or oc25-D gene or a fragment thereof The 
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techniques for immobilizing a nucleotide primer or probe on a solid support are 

well-known to the skilled person. 

The kits of the present invention can also comprise optional elements 

including appropriate amplification reagents such as DNA polymerases when the 
5 kit comprises primers, reagents useful in hybridization reactions and reagents 

useful to reveal the presence of a hybridization reaction between a labeled 

hybridization probe and the a25-C and/or a25-D gene. 

Another aspect of the invention is to provide antibodies capable of binding 

to a2S-C and/or oc25-D proteins of the invention. The antibodies may be 
10 polyclonal or monoclonal. The invention also provides methods of using the 

subject antibodies to detect and measure expression of a25-C and/or a25-D 

proteins either />? vitro or in vivo, or for detecting proteins that interact with oc26-C 

and/or a25-D proteins, or molecules that regulate any of the activities of oc26-C 

and/or ot26-D proteins. 
15 Another aspect of the invention is to provide assays for the detection of 

proteins that interact with ot25-C or a25-D using genetic approaches. A preferred 

embodiment involves the use of yeast two-hybrid approaches for this screening. 

(Bartel and Fields, The Yeast Two-Hybrid System, Oxford University Press, 

1997) 

20 Another aspect of the invention is to provide assays for the detection or 

screening of therapeutic compounds that interfere with, or mimic in any way, the 
interaction between a25-C and/or a25-D proteins and ligands that bind to a25-C 
and/or a25-D proteins. 

In a first embodiment, such a method for the screening of a candidate 

25 substance comprises the following steps : 

a) providing a polypeptide comprising the amino acid sequence of SEQ ID NO 
5 and/or 6, or a peptide fragment or a variant thereof; 

b) obtaining a candidate substance; 

c) bringing into contact said polypeptide with said candidate substance; and 
30 d) detecting the complexes formed between said polypeptide and said 

candidate substance. 
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In one embodiment of the screening method defined above, the complexes 
formed between the polypeptide and the candidate substance are further incubated 
in the presence of a polyclonal or a monoclonal antibody that specifically binds to 
the a25-C and/or a26-D protein of the invention or to the peptide fi-agment or 
5 variant thereof 

The candidate substance or molecule to be assayed for interacting with the 
a25-C and/or oc26-D polypeptide may be of diverse nature, including, without 
being limited to, natural or synthetic organic compounds or molecules of 
biological origin such as polypeptides. 

10 In another embodiment of the present screening method, increasing 

concentrations of a substance competing for binding to the a25-C and/or a25-D 
protein with the considered candidate substance is added, simultaneously or prior 
to the addition of the candidate substance or molecule, when performing step c) of 
said method. By this technique, the detection and optionally the quantification of 

15 the complexes formed between the a25-C and/or a25-D protein or the peptide 

fragment or variant thereof and the candidate substance or molecule to be 
screened allows the one skilled in the art to determine the affinity value of said 
substance or molecule for said ot26-C and/or a25-D protein or the peptide 
fragment or variant thereof 

20 The invention also pertains to kits useful for performing the hereinbefore 

described screening method. Preferably, such kits comprise a a25-C and/or a26-D 
protein having the amino acid sequence of SEQ ID NO 5 and/or 6 or a peptide 
fragment or a variant thereof, and optionally means useful to detect the complex 
formed between the a25-C and/or a26-D protein or its peptide fragment or v£u-iant 

25 and the candidate substance. In a preferred embodiment the detection means 

consist in monoclonal or polyclonal antibodies directed against the a25-C and/or 
OC25-D protein or a peptide fragment or a variant thereof 

The assays of the invention therefore comprise the step of measuring the 
effect of a compound of interest on binding between a25-C and/or a25-D protein 

30 and the ligands that bind to ot25-C and/or a25-D proteins. Binding may be 

measured in a variety of ways, including the use of labeled a25-C and/or a25-D 
protein or labeled ligands. These ligands may include, but are not limited to, 
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neutral alpha-amino acids, which have been shown to bind to a25-A, or 
therapeutic compounds such as gabapentin or related analogues. 

Another aspect of the invention is to provide assays for the discovery of 
proteins that interact directly or indirectly with a26-C and/or a25-D proteins. The 
5 assays of the invention comprise a method for detecting such interactions in cells, 

or in biochemical assays. These interactions may be detected in a variety of ways, 
including the use of the cDNA encoding oc25-C and/or a25-D proteins, or a25-C 
and/or a26-D proteins themselves, or fragments or modifications thereof The 
assays may also comprise a method for detecting the interaction between a25 

10 subunits and other subunits of the calcium channel, such as al subunits. These 

assays may involve measuring the interaction between the proteins directly, or 
assaying the activity of a fully assembled calcium channel. 

Before the present sequences, polypeptides, methods for making and using 
the invention are described, it is to be understood that the invention is not to be 

15 limited only to the particular sequences, polypeptides and methods described. The 

sequences, polypeptides and methodologies may vary, and the terminology used 
herein is for the purpose of describing particular embodiments. The foregoing is 
not intended and should not be construed as limiting the invention in any way 
since the scope of protection will ultimately depend upon the claims. Unless 

20 defined otherwise, all technical and scientific terms used herein have the same 

meaning as is commonly understood by one of skill in the art to which this 
invention belongs. All U.S. patents and all publications mentioned herein are 
incorporated in their entirety by reference thereto. 



BRIEF DESCRIPTION OF THE INVENTION 

25 Figure 1 : Fine-mapping of a25-B to mouse chromosome 9 

Figure 2: Human a26-B tissue distribution 

Figure 3: [3H] gabapentin binding activity by human a25-B in transiently 

transfected COS7 
Figure 4: Human a26-C tissue distribution 
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DETAILED DESCRIPTION OF THE INVENTION 

Within this application, unless otherwise stated, the techniques utilized 
may be found in any of several well-known references such as: Molectdar 
Cloning: A Laboratory^ Manual (Sambrook, et al., 1989, Cold Spring Harbor 
5 Laboratory Press), Gene Expression Technology (Methods in Enzymology, Vol. 

185, edited by D. Goeddel, 1991. Academic Press, San Diego, CA), "Guide to 
Protein Purification" in Methods in Enzyniology (M P, Deutshcer, ed., (1990) 
Academic Press, Inc.); PCR Protocols: A Guide to Methods and Applications 
(Innis, et al. 1990. Academic Press, San Diego, CA), Culture of Animal Cells: A 

10 Manual of Basic Technique, l""^ Ed (R.I. Freshney. 1987. Liss, Inc. New York, 

NY), and Gene Transfer and Expression Protocols, pp. 109-128, ed. E.J. Murray, 
The Humana Press Inc., Clifton, N.J.) Sequence Analysis Primer (Gribskov, et al., 
1994, Oxford University Press). 

In one aspect, the present invention provides novel isolated and purified 

15 polynucleotides, hereinafter referred to as alpha-2-deha-C and alpha-2-delta-D 

("a25-C", "ot25-D'') genes, encoding a25-C and a26-D proteins, wherein the 
polynucleotide sequences are substantially similar to those shown in SEQ ID NOS 
3-4 and the polypeptide sequences are substantially similar to those shown in SEQ 
ID NOS 5-6. The terms "a28-C" and "a25-D" are used broadly herein. Unless 

20 noted otherwise, the terms "ot25-C" and "a25-D" include any natural mammalian- 

derived form of a25-C and ot25-D and the like. It is preferred that the terms oc25- 
C and oc25-D include all mammals, including but not limited to primates and 
humans. 

The polynucleotides provided for may encode complete a26-C and/or 
25 a25-D proteins or portions thereof The polynucleotides of the invention may be 

produced by a variety of methods including in v/7ro.chemical synthesis using well 
known solid phase synthesis technique, by cloning or combinations thereof The 
polynucleotide of the invention may be derived from cDNA or genomic libraries. 
Persons of ordinary skill in the art are familiar with the degeneracy of the genetic 
30 code and may readily design polynucleotides that encode ol25-C and/or a25-D 

proteins that have either partial or polynucleotide sequence homology to naturally 
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occurring polynucleotide sequences encoding a25-C and/or a25-D proteins. The 
polynucleotides of the invention may be single stranded or double stranded. 
Polynucleotide complementary to polynucleotides encoding a25-C and/or a26-D 
proteins are also provided. 

Polynucleotides encoding an cc25-C or a25-D protein can be obtained 
from cDNA libraries prepared from tissue believed to possess oc25-C and/or a25- 
D protein or mRNA and to express it at a detectable level. For example, a cDNA 
library can be constructed by obtaining polyadenylated mRNA from a cell line 
known to express ct25-C and/or a25-D protein, and using the mRNA as a 
template to synthesize double stranded cDNA. 

Libraries, either cDNA or genomic, are screened with probes designed to 
identify the gene of interest or the protein encoded by it. For cDN A expression 
libraries, suitable probes include monoclonal and polyclonal antibodies that 
recognize and specifically bind to an oc25-C or a25-D protein. For cDNA 
libraries, suitable probes include carefully selected oligonucleotide probes 
(usually of about 20-80 bases in length) that encode known or suspected portions 
of an a25-C or oc26-D protein from the same or different species, and/or 
complementary or homologous cDNAs or fragments thereof that encode the same 
or a similar gene, and/or homologous genomic DNAs or fragments thereof 
Screening the cDNA or genomic library with the selected probe may be conducted 
using standard procedures as described in Chapters 10-12 of Sambrook et al.. 
Molecular Cloning: A Laboratory Manual . New York, Cold Spring Harbor 
Laboratory Press, 1989). 

A preferred method of practicing this invention is to use carefully selected 
oligonucleotide sequences to screen cDNA libraries from various tissues. The 
oligonucleotide sequences selected as probes should be sufficient in length and 
sufficiently unambiguous that false positives are minimized. The actual 
nucleotide sequence(s) is/are usually designed based on regions of an a25 protein 
that have the least codon redundance. The oligonucleotides may be degenerate at 
one or more positions. The use of degenerate oligonucleotides is of particular 
importance where a library is screened from a species in which preferential codon 
usage is not known. 
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The oligonucleotide must be labeled such that it can be detected upon 
hybridization to DNA in the library being screened. The preferred method of 
labeling is to use ATP (e.g., T32P) and polynucleotide kinase to radiolabel the 5* 
end of the oligonucleotide. However, other methods may be used to label the 
5 oligonucleotide, including, but not limited to, biotinylation or enzyme labeling. 

cDNAs encoding a25 proteins can also be identified and isolated by other 
known techniques of recombinant DNA technology, such as by direct expression 
cloning or by using the polymerase chain reaction (PGR) as described in U.S. 
Patent No. 4,683,195, in section 14 of Sambrook, et al . , Molecular Cloning: A 

10 Laboratory Manual , second edition. Cold Spring Harbor Laboratory Press, New 

York, 1989, or in Chapter 15 of Current Protocols in Molecular Biology, Ausubel 
et al. eds.. Green Publishing Associates and Wiley-Interscience 1991. This 
method requires the use of oligonucleotide probes that will hybridize to DNA 
encoding an oc26-C and/or a25-D protein. 

15 As defined herein, "substantially similar'* includes identical sequences, as 

well as deletions, substitutions or additions to a DNA, RNA or protein sequence 
that maintain any biologically active portion thereof of the protein product and 
possess any of the conserved motifs. This includes, but is not limited to, any 
splice variants of a26-C and/or a25-D which are found to exist. Preferably, the 

20 DNA sequences according to the invention consist essentially of the DNA 
sequence of SEQ ID NOS 3-4. These novel purified and isolated DNA sequences 
can be used to direct expression of the a25-C and/or a25-D protein and for 
mutational analysis of a25-C and/or a25-D protein function. 

Mutated sequences according to the invention can be identified in a routine 

25 manner by those skilled in the art using the teachings provided herein, and 

techniques well known in the art. 

In a preferred embodiment, the present invention comprises a nucleotide 
sequence that hybridizes to the nucleotide sequence shown in SEQ ID NOS 3-4 
under high stringency hybridization conditions. As used herein, the term "high 

30 stringency hybridization conditions" refers to hybridization on a filter support at 

65**C in a low salt hybridization buffer to the probe of interest at 2 x 10^ cpm/|ig 
for between about 8 hours to 24 hours, followed by washing in 1% SDS, 20 mM 
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phosphate buffer and 1 mM EDTA at 65°C, for between about 30 minutes to 4 
hours. In a preferred embodiment, the low salt hybridization buffer comprises 
between, 0.5-10% SDS, and 0.05M and 0.5 M sodium phosphate. In a most 
preferred embodiment, the low salt hybridization buffer comprises, 7% SDS, and 
5 0.1 25M sodium phosphate. 

As known in the art, numerous equivalent conditions may be employed to 
comprise either low or high stingency conditions. Factors such as the length and 
nature (DNA, RNA, base composition) of the sequence, nature of the target 
(DNA, RNA, base composition, presence in solution or immobilization, etc.), and 
10 the concentration of the salts and other components (e.g., the presence or absence 

of formamide, dextran sulfate and/or polyethylene glycol) are considered and the 
hybridization solution may be varied to generate conditions of either low or high 
stringency different from, but equivalent to, the above listed conditions. 

The term "stringent conditions", as used herein, is the "stringency" which 
15 occurs within a range from about Tm-5''C (5'^C below the melting temperature 

(Tm) of the probe) to about 20°C to 25°C below Tm, As will be understood by 
those of skill in the art, the stringency of hybridization may be altered in order to 
identify or detea identical or related polynucleotide sequences. 

The polynucleotides of the invention have a variety of uses, some of which 
20 have been indicated or will be addressed in greater detail, infra. The particular 

uses for a given polynucleotide depend, in part, on the specific polynucleotide 
embodiment of interest. The polynucleotides of the invention may be used as 
hybridization probes to recover oc25-C and/or a25-D proteins from genetic 
libraries. The polynucleotides of the invention may also be used as primers for 
25 the amplification of a25-C and/or oc25-D protein encoding polynucleotides or a 

portion thereof through the polymerase chain reaction (PGR) and other similar 
amplification procedures. The polynucleotides of the invention may also be used 
as probes and amplification primers to detect mutations in a25-C and/or a26-D 
protein encoding genes that have been correlated with diseases, particularly 
30 diseases related to an altered function for a25-A protein. Including, but not 

limited to, those diseases stated above. 
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The invention also provides a variety of polynucleotide expression vectors, 
comprising oc25-C and/or a26-D, or a sequence substantially similar to it 
subcloned into an extra-chromosomal vector. This aspect of the invention allows 
for in vitro expression of the oc25-C and/or a25-D gene, thus permitting an 
5 analysis of oc25-C and/or oc25-D gene regulation and a25-C and/or oc25-D protein 

structure and function. As used herein, the term "extra-chromosomal vector" 
includes, but is not limited to, plasmids, bacteriophages, cosmids, retroviruses and 
artificial chromosomes. In a preferred embodiment, the extra-chromosomal 
vector comprises an expression vector that allows for a25-C and/or ct26-D protein 

10 production when the recombinant DNA molecule is inserted into a host cell. Such 

vectors are well known in the art and include, but are not limited to, those with the 
T3 or T7 polymerase promoters, the SV40 promoter, the CMV promoter, or any 
promoter that either can direct gene expression, or that one wishes to test for the 
ability to direct gene expression. 

15 In a preferred embodiment, the subject expression vectors comprise a 

polynucleotide sequence encoding an ct25-C and/or oc26-D protein in functional 
combination with one or more promoter sequences so as to provide for the 
expression of the a25-C and/or a25-D protein (or an anti-sense copy of the 
sequence suitable for inhibition of expression of an endogenous gene). The 

20 vectors may comprise additional polynucleotide sequences for gene expression, 

regulation, or the convenient manipulation of the vector, such additional 
sequences include terminators, reporters, enhancers, selective markers, packaging 
sites, and the like. Detailed description of polynucleotide expression vectors and 
their use can be found in, among other places Gene Expression Technology: 

25 Methods in Enzymologv Volume 185 Goeddel ed. Academic Press Inc., San 

Diego, CA (1991), Protein Expression in Animal Cells Roth ea.. Academic Press, 
San Diego, CA(1994). 

The polynucleotide expression vectors of the invention have a variety of 
uses. Such uses include the genetic engineering of host cells to express a25-C 

30 and/or oc25-D proteins. In a further aspect, the present invention provides 

recombinant host cells that are stably transfected with a recombinant DNA 
molecule comprising a25-C and/or a25-D subcloned into an extra-chromosomal 
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vector The host cells of the present invention may be of any type, including, but 
not limited to, bacterial, yeast, mammalian cells, and Xenopus oocytes. 
Transfection of host cells with recombinant DNA molecules is well known in the 
art (Sambrook et al., Molecular Cloning, A Laboratory Manual, 2""* ed.. Cold 
Spring Harbor Press, 1989) and, as used herein, includes, but is not limited to 
calcium phosphate transfection, dextran sulfate transfection, electroporation, 
lipofection and viral infection. This aspect of the invention allows for in vitro and 
in vivo expression of a25-C and/or ct25-D and its gene product, thus enabling 
high-level expression of ot25-C and/or a26-D protein. In a further aspect of the 
invention the RNA molecules containing a26-C or a25-D can be injected into 
Xenopus oocytes along with other calcium channel subunit clones and calcium 
flux across the oocyte membrane can be measured using standard 
electrophysiological techniques. 

In another aspect of the invention transgenic animals can be constructed by 
injection of the nucloetide sequence for a25-C or a26-D cloned in suitable 
expression vectors into germ cells. 

Other uses of the polynucleotide expression vectors, discussed in greater 
detail, infra^ include, their use for genetic therapy for diseases and conditions in 
which it may be desirable use to express ot25-C and/or ot25-D proteins at levels 
greater than naturally occurring expression levels. Alternatively, it may be 
desirable to use the subject vectors for anti-sense expression to reduce the 
naturally occurring levels of a25-C and/or a25-D protein. 

A25-C and a25-D share amino acid homology to oc25-A, thus it is very 
likely that they share some structural and functional characteristics with a25-A. 
A25-A is known to interact with other subunits of voltage-sensitive calcium 
channels, such as al and beta. When calcium channels are expressed in ooc3^es, 
a functional channel is only produced when an a25 subunit is present. Therefore, 
a25 is required for calcium channel function. In addition, a25-A has been shown 
to bind to gabapentin, a drug used to treat epilepsy, chronic pain, ALS, and 
potentially other neurological diseases. The mechanism of action of gabapentin is 
thought to be through its interaction with a25. Given the homology between the 
a25 proteins, it is likely that a25-C and a25-D also share these functions. 
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The polynucleotide sequences of SEQ ID NOS 3-4 were mapped to human 
chromosomes using the nucleotide sequences for the cDNA from library sources 
(See Examples 2-3) to generate probes. The sequences were mapped to a 
particular chromosome or to a specific region of the chromosome using well 
5 known techniques. These include in situ hybridization to chromosomal spreads, 

and PCR-based mapping by amplifying DNA from standard radiation hybrid cell 
lines, (Verma et al (1988) Human Chromosomes: A Manual of Basic Techniques, 
Pergamon Press, NYC. A25-C of SEQ ID NO 3 maps to human chromosome 
3p2 1.1. A25-D of SEQ ID NO 4 maps to a previously published cosmid contig on 

1 0 human chromosome 1 2p 1 3 . 3 . 

In another aspect, the present invention provides a substantially purified 
recombinant protein comprising a polypeptide substantially similar to the a25-C 
and/or a25-D polypeptides shown in SEQ ED NOS 5-6. Furthermore, this aspect 
of the invention enables the use of a25 protein in several in vitro assays described 

15 below. As used herein, the term "substantially similar" includes deletions, 

substitutions and additions to the sequences of SEQ ID NOS 5-6 introduced by 
any in vitro means, or any genetic alterations naturally seen in vivo. As used 
herein, the term "substantially purified" means that the protein should be free 
from detectable contaminating protein, but the a25-C and/or a25-D protein may 

20 be co-purified with an interacting protein, or as an oligomer. In a most preferred 

embodiment, the protein sequence according to the invention comprises an amino 
acid sequence of SEQ ID NOS 5-6. Mutated sequences according to the invention 
can be identified in a routine manner by those skilled in the art using the teachings 
provided herein and techniques well known in the art. This aspect of the 

25 invention provides a novel purified protein that can be used for in vitro assays, 

and as a component of a pharmaceutical composition. 

A25-C and/or a25-D proteins may be used to discover molecules that 
interfere with its activities. For example, molecules that prevent the binding of 
a25-C and/or a25-D to ligands such as neutral alpha-amino acids (for example 

30 (L)-leucine), or to other molecules such as other subunits of the voltage-sensitive 
calcium channels.. Additionally, a25-C and/or a26-D proteins may be used to 
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find other proteins with which it directly interacts, and potentially representing 
additional important regulators of VSCC transport. 

The a26-C and/or a25-D proteins of the present invention have a putative 
biological activity of modulating the cellular flux of calcium, potentially including 
both intracellular and extracellular calcium stores. The a25-C and/or ol25-D 
protein of the invention may be isolated from a variety of mammalian animal 
species. Preferred mammalian species for isolation are primates and humans. The 
invention also contemplates allelic variants of 025-0 and/or a25-D protein. A25- 
C and/or ot25-D proteins may be prepared from a variety of mammalian tissues. 
Preferably, a25-C and/or oc25-D proteins are obtained from recombinant host cells 
genetically engineered to express significant quantities of a25-C and/or a25-D 
proteins. A25-C and/or oc25-D proteins may be isolated from non-recombinant or 
recombinant cells in a variety of ways well known to a person of ordinary skill in 
the art. 

The terms "a25-C protein" and "oc25-D protein*' as used herein refers not 
only to proteins having the amino acid residue sequence of naturally occurring 
a25-C and/or a25-D proteins, but also refers to functional derivatives and variants 
of naturally occurring a25-C and/or a25-D protein. A "functional derivative" of a 
native polypeptide is a compound having a qualitative biological activity in 
common with the native oc25-C and/or (x25-D protein. Thus, a functional 
derivative of a native a26-C and/or a25-D protein is a compound that has a 
qualitative biological activity in common with a native a25-C and/or a25-D 
protein, e.g., binding to other calcium channel subunits and modulating the flux of 
calcium in cells, or binding to neutral alpha-amino acids and other cognate 
ligands. "Functional derivatives" include, but are not limited to, fragments of 
native polypeptides from any animal species (including human), and derivatives 
of native (human and non-human) polypeptides and their fragments, provided that 
they have a biological activity in common with a respective native polypeptide. 
"Fragments" comprise regions within the sequence of a mature native 
polypeptide. The term "derivative" is used to define amino acid sequence and 
glycosylation variants, and covalent modifications of a native polypeptide, 
whereas the term "variant" refers to amino acid sequence and glycosylation 
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variants within this definition. Preferably, the functional derivatives are 
polypeptides which have at least about 70% amino acid sequence similarity, more 
preferably about 80% amino acid sequence similarity, even more preferably at 
least 90% amino acid sequence similarity, most preferably at least about 99% 
5 amino acid sequence similarity with the sequence of a corresponding native 

polypeptide. Most preferably, the functional derivatives of a native a26-C and/or 
a25-D protein retain or mimic the region or regions within the native polypeptide 
sequence that directly participate in ligand binding. The phrase "functional 
derivative" specifically includes peptides and small organic molecules having a 
10 qualitative biological activity in common with a native a25-C and/or ot25-D 

protein. 

"Identity" or "homology" with respect to a native polypeptide and its 
functional derivative is defined herein as the percentage of amino acid residues in 
the candidate sequence that are similar to residues of a corresponding native 
15 polypeptide, after aligning the sequences and introducing gaps, if necessary, to 

achieve the maximum percent homology. Neither N- or C-terminal extensions 
nor insertions, nor alternatively-spliced variants, shall be construed as reducing 
identity or homology. Methods and computer programs for the alignment are well 
known in the art. 

20 Amino acid sequence variants of native a26-C and/or a25-D proteins and 

a25-C and/or a25-D protein fragments are prepared by methods known in the art 
by introducing appropriate nucleotide changes into a native or variant a25-C 
and/or a25-D protein encoding DNA, or by in vitro synthesis of the desired 
polypeptide. There are two principal variables in the construction of amino acid 

25 sequence variants: the location of the mutation site and the nature of the mutation. 

With the exception of naturally-occurring alleles, which do not require the 
manipulation of the DNA sequence encoding the a25-C and/or oc25-D protein, the 
amino acid sequence variants of oc25-C and/or a25-D protein are preferably 
constructed by mutating the DNA, either to arrive at an allele or an amino acid 

30 sequence variant that does not occur in nature. 
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Alternatively or in addition, amino acid alterations can be made at sites 
that differ in a25-C and/or a25-D proteins from various species, or in highly 
conserved regions, depending on the goal to be achieved. 

Sites at such locations will typically be modified in series, e.g. by 
(1) substituting first with conservative choices and then with more radical 
selections depending upon the results achieved, (2) deleting the target residue or 
residues, or (3) inserting residues of the same or different class adjacent to the 
located site, or combinations of options 1-3. 

One helpful technique is called "alanine scanning" Cunningham and 
Wells, Science 244 . 1081-1085 (1989). Here, a residue or group of target resides 
is identified and substituted by alanine or polyalanine. Those domains 
demonstrating functional sensitivity to the alanine substitutions are then refined by 
introducing further or other substituents at or for the sites of alanine substitution. 

After identifying the desired mutation(s), the gene encoding an a25-C 
and/or a25-D protein variant can, for example, be obtained by chemical synthesis. 

More preferably, DNA encoding an cx25-C and/or a25-D protein amino 
acid sequence variant is prepared by site-directed mutagenesis of DNA that 
encodes an earlier prepared variant or a nonvariant version of the a25-C and/or 
a25-D protein. Site-directed (site-specific) mutagenesis allows the production of 
a25-C and/or ct25-D protein variants through the use of specific oligonucleotide 
sequences that encode the DNA sequence of the desired mutation, as well as a 
sufficient number of adjacent nucleotides, to provide a primer sequence of 
sufficient size and sequence complexity to form a stable duplex on both sides of 
the deletion junction being traversed. Typically, a primer of about 20 to 25 
nucleotides in length is preferred, with about 5 to 10 residues on both sides of the 
junction of the sequence being altered. In general, the techniques of site-specific 
mutagenesis are well known in the art, as exemplified by publications such as, 
Edelman et al., DNA^2:183 (1983). As will be appreciated, the site-specific 
mutagenesis technique typically employs a phage vector that exists in both a 
single-stranded and double-stranded form. Typical vectors useful in site-directed 
mutagenesis include vectors such as the Ml 3 phage. This and other phage vectors 
are conrmiercially available and their use is well known to those skilled in the art. 
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A versatile and efficient procedure for the construction of 
oligodeoxyribonucleotide directed site-specific mutations in DNA fragments 
using M13-derived vectors was published by Zolier, M.J. and Smith, M., Nucleic 
Acids Res. 10, 6487-6500 [1982]). Also, plasmid vectors that contain a 
5 single-stranded phage origin of replication, Veira et a)., Meth. EnzymoL 153:3 

(1987)] may be employed to obtain single-stranded DNA. Alternatively, 
nucleotide substitutions are introduced by synthesizing the appropriate DNA 
fragment in vitro, and amplifying it by PCR procedures knovm in the art. 

In general, site-specific mutagenesis may be performed by obtaining either 

10 a double-stranded or a single-stranded vector that includes within its sequence a 

DNA sequence that encodes the relevant protein. An oligonucleotide primer 
bearing the desired mutated sequence is prepared, generally synthetically, for 
example, by the method of Crea et al Proc. Natl. Acad, Sci. USA 75, 5765 
(1978). This primer is then annealed with the single-stranded protein 

15 sequence-containing vector, and subjected to DNA-polymerizing enzymes such 

as, E. coli polymerase I Klenow fragment, to complete the synthesis of the 
mutation-bearing strand. Thus, a heteroduplex is formed wherein one strand 
encodes the original non-mutated sequence and the second strand bears the desires 
mutation. This heteroduplex vector is then used to transform appropriate host 

20 cells such as HBlOl cells, and clones are selected that include recombinant 

vectors bearing the mutated sequence arrangement. Thereafter, the mutated 
region may be removed and placed in an appropriate expression vector for protein 
production. 

The PCR technique may also be used in creating amino acid sequence 
25 variants of an a25-C and/or ct28-D protein. When small amounts of template 

DNA are used as starting material in a PCR, primers that differ slightly in 
sequence from the corresponding region in a template DNA can be used to 
generate relatively large quantities of a specific DNA fragment that differs from 
the template sequence only at the positions where the primers differ from the 
30 template. For introduction of a mutation into a plasmid DNA, one of the primers 

is designed to overlap the position of the mutation and to contain the mutation; the 
sequence of the other primer must be identical to a stretch of sequence of the 
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opposite strand of the plasmid, but this sequence can be located anywhere along 
the plasmid DNA. It is preferred, however, that the sequence of the second primer 
is located within 500-5000 nucleotides from that of the first, such that in the end 
the entire amplified region of DNA bounded by the primes can be easily 
5 sequenced. PGR amplification using a primer pair like the one just described 

results in a population of DNA fragments that differ at the position of the mutation 
specified by the primer, and possibly at other positions, as template copying is 
somewhat error-prone. 

Further details of the foregoing and similar mutagenesis techniques are 

10 found in general textbooks, such as, for example, Sambrook et al.. Molecular 

Cloning: H Laboratory Manual 2nd edition . Cold Spring Harbor Press, Cold 
Spring Harbor (1989), and Current Protocols in Molecular Biology . Ausubel et al. 
eds., John Wiley and Sons (1995). 

Naturally-occurring amino acids are divided into groups based on common 

15 side chain properties: 

(1) hydrophobic: norleucine, met, ala, val, leu, ile; 

(2) neutral hydrophobic: cys, ser. tier; 

(3) acidic: asp, glu; 

20 (4) basic: asn, gin, his, lys, erg; 

(5) residues that influence chain orientation: gly, pro; and 

(6) aromatic: trp, tyr, pine. 

Conservative substitutions involve exchanging a member within one group 
25 for another member within the same group, whereas non-conservative 

substitutions will entail exchanging a member of one of these classes for another. 
Variants obtsiined by non-conservative substitutions are expected to result in 
significant changes in the biological properties/function of the obtained variant, 
and may result in ot25-C and/or a25-D protein variants which block oc25-C and/or 
30 a25-D protein biological activities, i.e., modulation of calcium flux, or binding to 

neutral, alpha-amino acids. Amino acid positions that are conserved among 
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various species are generally substituted in a relatively conservative manner if the 
goal is to retain biological function. 

Amino acid sequence deletions generally range from about 1 to 30 
residues, more preferably about 1 to 10 residues, and typically are contiguous. 
5 Deletions may be introduced into regions not directly involved in ligand binding. 

Amino acid insertions include amino- and/or carboxyl terminal fusions 
ranging in length from one residue to polypeptides containing a hundred or more 
residues, as well as intrasequence insertions of single or multiple amino acid 
residues. Intrasequence insertions (i.e. insertions within the a25-C and/or a25-D 

10 protein amino acid sequence) may range generally from about 1 to 10 residues, 

more preferably 1 to 5 residues, more preferably 1 to 3 residues. Examples of 
terminal insertions include the ot25-C and/or a25-D proteins with an N-terminal 
methionyl residue, a naturally-occuring N-terminal signal sequence, an artifact of 
direct expression in bacterial recombinant cell culture, and fusion of a 

15 heterologous N-terminal signal sequence to the N-terminus of the a26-C and/or 

cc26-D protein to facilitate the secretion of the mature a26-C and/or a25-D 
protein from recombinant host cells. Such signal sequences will generally be 
obtained from, and thus homologous to, the intended host cell species. Suitable 
sequences include STII or Ipp for E. coli. alpha factor for yeast, and viral signals 

20 such as herpes gD for mammalian cells. Other insertional variants of the native 

a25-C and/or a25-D protein molecules include the fusion of the N- or C-terminus 
of an ot26-C and/or a25-D protein to immunogenic polypeptides, e.g. bacterial 
polypeptides such as betalactamase or an enzyme encoded by the E. cold trp 
locus, or yeast protein, and C-terminal fusions with proteins having a long 

25 half-life such as immunoglobulin regions (preferably immunoglobulin constant 

regions), albumin, or ferritin, as described in PCT published application WO 
89/02922. 

Since it is often difficult to predict in advance the characteristics of a 
variant a25-C and/or a2S-D protein, it will be appreciated that screening will be 
30 needed to select the optimum variant. For this purpose biochemical screening 

assays, such as those described herein below, will be readily available. 

In a further aspect, the present invention provides antibodies and methods 
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for detecting antibodies that selectively bind polypeptides with an amino acid 
sequence substantially similar to the amino acid sequence of SEQ ID NOS 5-6. 
As discussed in greater detail, infra, the antibody of the present invention can be a 
polyclonal or a monoclonal antibody, prepared by using all or part of the sequence 
of SEQ ID NOS 5-6, or modified portions thereof, to elicit an immune response in 
a host animal according to standard techniques (Harlow and Lane (1988), eds. 
Antibody: A Laboratory Manual, Cold Spring Harbor Press). In a preferred 
embodiment, the entire polypeptide sequence of SEQ ID NOS 5-6 is used to elicit 
the production of polyclonal antibodies in a host animal. 

The method of detecting ot26-C and/or a25-D antibodies comprises 
contacting cells with an antibody that recognizes ot25-C and/or ot25-D protein and 
incubating the cells in a manner that allows for detection of the a25-C and/or 
a25-D protein-antibody complex. Standard conditions for antibody detection of 
antigen can be used to accomplish this aspect of the invention (Harlow and Lane, 
1988). This aspect of the invention permits the detection of ol25-C and/or oc25-D 
protein both in vitro and in vivo. 

The subject invention provides methods for the treatment of a variety of 
diseases characterized by undesirably abnormal cellular levels of a25-C and/or 
oc26-D. Diseases may be treated through either in vivo or in vitro genetic therapy. 
Protocols for genetic therapy through the use of viral vectors can be found, among 
other places, in Viral Vector Gene Therapy and Neuroscience Applications, Kaplit 
and Lowry, Academic Press, San Diego (1995). Gene therapy applications 
typically involve identifying target host cells or tissues in need of the therapy, 
designing vector constructs capable of expressing a desired gene product in the 
identified cells, and delivering the constructs to the cells in a manner that results 
in efficient transduction of the target cells. The cells or tissues targeted by gene 
therapy are typically those that are affected by the disease that the vector construct 
is designed to treat. For example, in the case of cancer, the targeted tissues are 
malignant tumors. 

The genetic therapy methods of the present invention comprise the step of 
introducing a vector for the expression of a25-C and/or ct25-D protein (or 
inhibitory anti-sense RNA) into a patient cell. The patient cell may be either in 
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the patient, i.e., in vivo genetic therapy, or external to the patient and subsequently 
reintroduced into the patient, i.e., in vitro genetic therapy. Diseases that may be 
treated by the subject genetic therapy methods include, but are not limited to 
epilepsy, chronic pain, ALS, mania, cancer, anxiety, diabetes, tremor, 
parkinsonism, migraine, ataxia, mood, sleep interference, multiple sclerosis and 
inflammation). 

In a preferred aspect of the invention, a method is provided for protecting 
mammalian cells from abnormal levels of a25-C and/or a25-D in cells, 
comprising introducing into mammalian cells an expression vector comprising a 
DNA sequence substantially similar to the DNA sequence shown in SEQ ID NOS 
3 or 4, that is operatively linked to a DNA sequence that promotes the expression 
of the DNA sequence and incubating the cells under conditions wherein the DNA 
sequence of SEQ ID NOS 3 or 4 will be expressed at high levels in the 
mammalian cells. Suitable expression vectors are as described above. In a 
preferred embodiment, the coding region of the human a25-C and/or oc26-D gene 
J -^.^ ^„ <*vr»rAccinn vftctor under the transcriptional control of the 

ive ot25-C and/or a25-D 

ition, a method is provided 
and/or cc2S-D in VSCCs, 
Jls an expression vector 
;antiany similar to the DNA 
eratively linked to a DNA 
5 DNA sequence. The cells 
5 DNA sequence of SEQ ID 
imalian cells. 

uence consists essentially of 
ment, the expression vector 
ot25-D cDNA is operatively 
iS (CMV) promoter to allow 
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cell. In a preferred embodiment, the oc25-C and/or a25-D adenoviral expression 
vector is introduced into cells by injection into a mammal. 

Another aspect of the invention is to provide assays useful for determining 
if a compound of interest can bind to a26-C and/or a26-D proteins. This binding 
5 may interfere with, or mimic, the binding of ligands to the VSCCs, or this binding 

may affect the function of a25"C and/or a25-D in modulating calcium flux. The 
assay comprises the steps of measuring the binding of a compound of interest to 
an a25-C and/or a26-D protein. Either the a26-C and/or the oc26-D protein or the 
compound of interest to be assayed may be labeled with a detectable label, e.g., a 

10 radioactive or fluorescent label, so as to provide for the detection of complex 

formation between the compound of interest and the a26-C and/or ot26-D protein. 
In another embodiment of the subject assays, the assays involve measuring the 
interference, i.e., competitive binding, of a compound of interest v^th the binding 
interaction between an ot26-C and/or oc25-D protein and a ligand already known to 

15 bind to a25-A protein. For example, the effect of increasing quantities of a 

compound of interest on the formation of complexes between radioactivity labeled 
ligand and an a25-C and/or a25-D protein may be measured by quantifying the 
formation of labeled ligand-oc25-C and/or ot25-D protein complex formation. In 
another embodiment of the subject assays, the assays involve measuring the 

20 alteration, i.e., non-competitive inhibition, of a compound of interest with the 

activity of ot25-C and/or oc25-D protein (compounds which bind to a different 
region of a25 and inhibit a25 activity, but don't prevent binding of ligands such 
as gabapentin). 

Polyclonal antibodies to ot26-C and/or a25-D proteins generally are raised 
25 in animals by multiple subcutaneous (se) or intraperitoneal (ip) injections of an 

a25 protein and an adjuvant. It may be useful to conjugate the oc26-C and/or ct25- 
D protein or a fragment containing the target amino acid sequence to a protein that 
is immunogenic in the species to be immunized, e.g. keyhole limpet hemocyanin, 
serum albumin, bovine thyroglobulin, or soybean trypsin inhibitor using a 
30 bifunctional or derivatizing agent, for example maleimidobenzoyl 

sulfosuccinimide ester (conjugation through cysteine residues). 
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N-hydroxysuccinimide (through lysine resides), glutaraldehyde, succinic 
anhydride, SOCb, or Ri-N=C=NR, where R and Ri are different alkyl groups. 

Animals are immunized against the immunogenic conjugates or 
derivatives by combining 1 mg or 1 fig of conjugate (for rabbits or mice, 
respectively) with 3 volumes of Freund's complete adjuvant and injecting the 
solution intradermally at multiple sites. One month later the animals are boosted 
with 1/5 to 1/10 the original amount of conjugate in Freund's complete adjuvant 
by subcutaneous injection at multiple sites. Seven to 14 days later the animals are 
bled and the serum is assayed for anti-a25-C and/or oc26-D protein antibody titer. 
Animals are boosted until the titer plateaus. Preferably, the animal is boosted with 
the conjugate of the same a25-C and/or a25-D protein, but also may be 
conjugated to a different protein and/or through a different cross-linking reagent. 
Conjugates also can be made in recombinant cell culture as protein fusions. Also, 
aggregating agents such as alum are used to enhance the immune response. 

Monoclonal antibodies are obtained from a population of substantially 
homogeneous antibodies, i.e., the individual antibodies comprising the population 
are identical except for possible naturally-occurring mutations that may be present 
in minor amounts. Thus, the modifier "monoclonal" indicates the character of the 
antibody as not being a mixture of discrete antibodies. For example, the anti-ot25- 
C and/or a25-D protein monoclonal antibodies of the invention may be made 
using the hybridoma method first described by Kohler & Milstein, Nature 256:495 
(1975), or may be made by recombinant DNA methods [Cabilly, et al, U.S. Pat. 
No. 4,816,567]. 

Antibodies can also be generated using phage display. In this approach 
libraries of peptides of random sequence are generated in antibody genes cloned 
into phage. These phage libraries are screened for antibodies by screening against 
the immobilized protein. (Hoogenboom-HR, Trends-Biotechnol. 1997 Feb; 15(2): 
62-70) 

In the hybridoma method, a mouse or other appropriate host animal, such a 
hamster is immunized as hereinabove described to elicit lymphocytes that produce 
or are capable of producing antibodies that will specifically bind to the protein 
used for immunization. Alternatively, lymphocytes may be immunized in vitro. 
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Lymphocytes then are fused with myeloma cells using a suitable fusing agent, 
such as polyethylene glycol, to form a hybridoma cell [Coding, Monoclonal 
Antibodies: Principles and Practice , pp, 59-103 (academic Press, 1986)]. 

The anti-a25-C and/or a26-D protein specific antibodies of the invention 
5 have a number of uses. The antibodies may be used to purify a25-C and/or cx26- 

D proteins from either recombinant or non-recombinant cells. The subject 
antibodies may be used to detect and/or quantify the presence of a25-C and/or 
a25-D proteins in tissue samples, e.g., from blood, skin, and the like. 
Quantitation of ot25-C and/or ot25-D proteins may be used diagnostically for those 

10 diseases and physiological or genetic conditions that have been correlated with 

particular levels of a25-C and/or a25-D protein expression levels. 

In a further aspect, the present invention provides a diagnostic assay for 
detecting cells containing a25-C and/or a26-D deletions, comprising isolating 
total genomic DNA from the cell and subjecting the genomic DNA to PCR 

15 amplification using primers derived from the DNA sequence of SEQ ID NOS 3 or 

4. 

This aspect of the invention enables the detection of a26-C and/or a25-D 
deletions in any type of cell, and can be used in genetic testing or as a laboratory 
tool. The PCR primers can be chosen in any manner that allows the amplification 

20 of an a25-C and/or a25-D gene fragment large enough to be detected by gel 

electrophoresis. Detection can be by any method, including, but not limited to 
ethidium bromide staining of agarose or polyacrylamide gels, autoradiographic 
deteaion of radio-labeled a25-C and/or a25-D gene fragments, Southern blot 
hybridization, and DNA sequence analysis. In a preferred embodiment, detection 

25 is accomplished by polyacrylamide gel electrophoresis, followed by DNA 

sequence analysis to verify the identity of the deletions. PCR conditions are 
routinely determined based on the length and base-content of the primers selected 
according to techniques well known in the art (Sambrook et al., 1989). 

An additional aspect of the present invention provides a diagnostic assay 

30 for detecting cells containing a25-C and/or a25-D deletions, comprising isolating 

total cell RNA and subjecting the RNA to reverse transcription-PCR amplification 
using primers derived from the DNA sequence of SEQ ID NOS 3 or 4. This 
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aspect of the invention enables the detection of oj25-C and/or a26-D deletions in 
any type of cell, and can be used in genetic testing or as a laboratory tool. 

Reverse transcription is routinely accomplished via standards techniques 
(Ausubel et al., in Current Protocols in Molecular Biology, ed. John Wiley and 
5 Sons, Inc., 1994) and PCR is accomplished as described above. 

The present invention may be better understood with reference to the 
accompanying examples that are intended for purposes of illustration only and 
should not be construed to limit the scope of the invention, as defined by the 
claims appended hereto. 

10 

Examples 
Example 1 

The sequence for human ot25-A, c-DNA Accession No. M76559.1, was 
used to perform standard BLAST? searches against the Genbank non-redundant 

15 protein database and TBLASTN searches against the expressed sequence tag 

database (dbEST). Four full-length RNA sequences were identified (c-DNA 
Accession Nos. AF040709.1, AF042792.1, AF042793.1, and ABOl 1 130.1) 
which were highly homologous to a25-A. The DNA sequence of a25-B is 
provided by SEQ ID NO 1 and the amino acid sequence of a25-B is provided by 

20 SEQ ID NO 2. Using standard alignment tools, these four sequences were found 

to represent 4 different variants of the same gene. This gene was named a26-B. 
Further searches of the sequence databases, and analysis of proprietary clustered 
sequences generated using Compugen software, led to the identification of 
additional sequences related to a25-B. This includes human ESTs (Accession 

25 Nos, T80372.1, AA360556.1, AI563965.1, N53512.1, a mouse EST (Accession 

No. AA000341.1), and a sequence from C.elegans (Accession No. CAA90091.1). 
Since the initial identification of a25-B, additional related sequences have been 
deposited into the Genbank database. These correspond to Accession Nos. ( 
human: AI027237,1, AI026646.1, AA994701.1, AA887514.1, AI275868.1, 

30 AI675521.1, AA906993.1, AA301068.1, AI884536.1, AI862563.1, AI191453,1, 

AI241832.1, AA534927.1, AA329137.1, AI586961.1, AA394008.1, 
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AW007700.1, R38827.1, AA255807.1, H11152.1, R60736.1, T16903.1, 
AA43560M, AI094263.1; mouse: AA008996.1; rat: AI105056.1, 
AI502878.1). 

A25-B is 53 % identical and 69% similar at the amino acid level to a25-A. 
5 The a25-B mKNA is 5482 bp long, and codes for a protein of 1 145 amino acids. 

The three splice- variants of a25-B which were identified differ only in the 5' 
untranslated region, and do not alter the amino acid sequence. A25-B aligns to 
genomic sequence from a previously published cosmid contig on human 
chromosome 3p21.3. This DNA contig covers more than 600kb of sequence. The 

10 Accession Nos. for these genomic sequences are Z84493. 1, Z84494. 1, Z75743. 1, 

Z75742. 1, and Z84492. 1 . Analysis of the DNA sequences flanking a25-B led to 
the identification of genes flanking a25-B on human chromosome 3p21.3 which 
had been mapped in both human and mouse. These flanking genes include CIS, 
HyaLl, GNAI-2, and GNAT-1. In mouse, all of the flanking genes were localized 

15 to mouse chromosome 9, 60cM. Analysis of mapping data stored in the Mouse 

Genome Database, by Jackson Laboratory, led to the identification of three mouse 
neurological phenotypes that had been genetically mapped to the same mouse 
chromosome 9, 60cM region. These phenotypes include epilepsy 1, ducky and 
tippy. Epilepsy 1 and ducky both have spike-wave activity consistent with 

20 epilepsy. This tentatively maps a25-B to the chromosome 9, 60cM region in 

mouse, and identifies oc25-B as a candidate gene for the mouse mutants ducky, 
tippy, and Ell (for overview of mapping data see Figure 1). 

Northern and RT-PCR analysis of RNA expression levels of human a25-B 
were performed to analyze the expression pattern of a25-B. For Northern 

25 analysis, multiple tissue Northern blots and brain blots were obtained from 

Clontech. Non-isotopic DNA probes for a25-B were generated by PCR using 
SEQ ID NOS 7-8 and SEQ ID NO 1 as a template. Hybridization and washing 
conditions were in accordance with the manufacturer's instructions (Boehringer 
Mannheim). A25-B was found to have highest expression in lung, and was also 

30 detected in brain, heart, skeletal muscle, and at lower levels in all tissues tested 

(Figure 2). For the Northern blot surveying different areas of human brain, a25-B 
had the highest level of expression in the cerebral cortex, but was detected in all 
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areas of the human brain (Figure 2). RT-PCR expression analysis of human (x25- 
B was also performed. RT-PCR analysis, using a cDNA tissue panel obtained 
from Clontech and SEQ ID NOS 7-8 for PCR-based gene amplication (cycles: 
IX at 94 C 1\ 35Xat94C 0.5\ 55 C 1\ 72 C 2'; IX at 72 C 10'), produced an 
5 expression pattern for ol25-B consistent with results from Northern analysis. 

Overall, the expression pattern of oc25-B is consistent with a proposed role of 
a25-B in epilepsy. 

In order to determine if a25-B has functional properties comparable to 
OC25-A, the ability of a25-B to bind to amino acids and gabapentin was measured. 

10 For this analysis, COS-7 cells were transiently transfected with the full-length 

porcine a26-A, and human a25-B genes each in the vector pcDNA3 
(Invitrogen)(pcDNA3.1 for ajS-B) by the lipofectamine mediated transfection 
method. The cells were transfected and membranes harvested by the generic 
methods outlined below. The Kd for binding of [^H] gabapentin to cc26-B, as 

15 compared to a25-A, can be found in Table 1. Additional binding studies were 

performed using techniques similar to those outlined below. Alterations to the 
protocol are listed below under the subheading "Alternative Method for 
Measuring [''H] Gabapentin binding". The data for these binding studies are in 
figure 3, Overall, the binding and Western data demonstrated that the porcine 

20 a25-A and human a25-B full-length gene-products expressed transiently in the 

COS-7 system bind ["^HJgabapentin with high affinity. 

Table 1 : Saturation binding data for ot26-B 



Porcine a^B-A 
(n=2) 


Human ou5-B 
(n=2) 


Kd, 23.1 nM 
Kd, 21.2nM 

Mean = 22.2 nM 


Kd, 32.6 nM 
Kd, 87.2 nM 

Mean = 59.9 nM 
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Transient Transfection method flSOmni plate) 

1: Seed 3.9 x 10^ COS-7 cells/lSOmm plate in 42ml DMEM + 10% FBS + 
5u/ml Penicillin / Sjig/ml Streptomycin on 150mm plate. Grow O/N. 
2: Setup 

Tube A - 30ug DNA in 300ul TE + 1.8ml Optimem (5u/ml Penicillin / 
S^ig/ml Streptomycin) 

Tube B - ISOul Lipofectamine + 1.95ml Optimem (5u/ml Penicillin / 
5^g/ml Streptomycin) 

3: At time=0 mix tubes A and B and leave at RT for 45 minutes. 
4: Wash cells with 30ml Optimem (5u/ml Penicillin / 5^g/ml 
Streptomycin) twice then add 16,8ml Optimem (5u/ml Penicillin / 5|^g/ml 
Streptomycin) to the plates. At t=45 minutes add A/B mix to plates. 
5: At t=6 hours add 21ml of Optimem (5u/ml Penicillin / 5|ag/ml 
Streptomycin). 

6: At t=24 hours replace medium with 42ml Optimem (5u/ml Penicillin / 
5|ag/ml Streptomycin) 

7: At t=48 hours rinse the cells twice with 20ml of PBS then harvest. 
Membrane preparation fperform at 

1 Harvest cells into a 2ml eppendorf in 1.5ml ImM EDTA/lmM 
EGTA/0. ImM PMSF (added immediately prior to use from a lOOOx 
stock)/20% Glycerol/lOmM HEPES pH7.4 @ 4''C using a cell scraper. 

2 Mix cells end-over-end for 30 minutes at 4^C then centrifuge at 
20,000 X g for 5 minutes. 

3 Resuspend pellet in 1 .5ml ImM EDTA/lmM EGT A/20% 
Glycerol/1 OmM HEPES pH7.4 @ 4''C then immediately re-centrifiige at 
20,000 X g for 5 minutes. 



wo 00/20450 



1 



PCTAJS99/23519 



-34- 

4 Resuspend pellet to -Img/ml (protein concentration as determined by the 
Bradford protein assay) in ImM EDTA/lmM EGTA/20% Glycerol/1 OmM 
HEPES pH7.4 @ 4*^C 

For total [H3] binding, cells were sonicated for 30-40 seconds, centrifuged for 
10' at 750-lOOOXg, and the supematent was centrifuged for 30' at 50,000Xg. 
The resulting pellet was resuspended in 5mM 

f^HIGabapentin saturation binding assay methodology and data analysis 
Assays were carried out at 21®C in a final volume of 250^.1 in 96-well deep- 
well plates. Duplicate wells were set up for both 'total' and 'non-specific' 
binding. Specific binding was defined as that remaining after subtraction of 
the "non-specific binding' values from the 'total' binding values. Assay 
components were added in the following order (all reagents were diluted in 
lOmM HEPES (pH 7.4 at 2^0)): 

Total binding 200^il lOmM HEPES pH 7 A 

Non-specific binding 175jil lOmM HEPES pH 7.4 and 25jil lOO^iM 

(S+)-3-isobutyl GABA 
25|j.l Appropriate COS membrane sample 

25|Lil [^H]gabapentin 

The reaction was incubated at 21^C for 45 minutes then filtered through GF/B 
filters soaked in 50 mM Tris-Cl pH 7.4 @4''C (wash buffer), fihers were 
washed three times with wash buffer. 

The filters were then counted in a scintillation counter. 

Saturation experiments were performed with 12 duplicate data points 
(*Totar and *Non-Specific' binding determined in duplicate for each 
concentration of [^HJgabapentin tested) and a [^H]gabapentin concentration 
range from -1 to 400nM. Data was analyzed using KEL-RADLIG for 
Windows. 
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Alternative Method for Measurine f HI Gabapentin binding 

The method described above was followed with the following exceptions: 

1) COS7 transfection: 20ug of a25-A or(x25-B plasmid DNA 
were incubated with 30ul of lipofectamine. The mixture was overlaid onto 
the cells in 1.5ml of serum-free medium and incubated for 5 hours. Then 
FBS was added to the dishes to bring the fmal concentration to 10%. The 
medium was changed the next morning. Forty-eight hours after 
transfection the cells were harvested for membrane preparation. 

2) Membrane preparation: Cells were washed twice with cold 
PBS and then scraped off the tissue culture plates in cold 5mM of 
Tris/5mM EDTA (pH7,4) containing PMSF (0. ImM), leupeptin 
(0.02mM), and pepstatin (0.02mM). The cells were incubated on ice for 30 
minutes and then sonicated for 30-40 seconds. The homogenate was 
centrifuged for 10 minutes at 750-lOOOxg, and then the supernatent was 
centrifiiged for 30 minutes at 50,000xg. The resulting pellet was 
resuspended in the same buffer as described above. 

3) Binding Assays: The radioligand binding assay was done 
using 0.05 mg of membrane protein incubated in the presence of 20 nM of 
[^H] gabapentin. The membranes were incubated in 10 mM Hepes (pH 
7.4) for 40-50 minutes at room temperature, and then filtered onto pre- 
wetted GF/C membranes and quickly washed five times with 3ml of ice 
cold 50mM tris buffer pH7.4. The filters were dried and counted in a 
liquid scintillation counter. To determine background binding, 10 uM of 
isobutyl GABA was used and the resulting counts subtracted from the total 
counts of each sample. 

Detection of a25-A and (x25-B expression with anti-ocj polyclonal 
antibodies 

Using affinity purified anti-a2 polyclonal antibodies (antigen derived from 
porcine a25-A; See Brown and Gee (1998) JBC 273 25458-25465 for pAb 
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generation details) the expression of the porcine a26-A and human a25-B 
proteins (over and above control levels - COS cells transfected with the 
parent pcDNA3 vector) was confirmed. N.B. Cross reaction of the pAb's 
with a25-B was not unexpected given the -50% amino acid sequence 
5 identity. Furthermore, and with reference to Example 2, expression of 

C was not detected using this antibody (sequence identity with a2S-A 
-30%). 



Example 2 

10 The sequence for human a25-A, Accession No. M76559. 1, was used to 

perform standard BLASTP searches against the Genbank non-redundant protein 
database and TBLASTN searches against the expressed sequence tag database 
(dbEST). EST sequences were identified ( Accession Nos. AA8 1 5447. 1 , 
AA190607.1, AI223 142.1, AA188635.1, R43629.1, R20288.1, AA459684.1, 

15 AA662058.1, Z44942.1, Z40693.1, AI051759.1) corresponding to a new gene, 

with similarity to a25-A, named a25-C. Additional searches of the sequence 
databases led to the identification of other sequences related to a25-C. This 
includes a mouse EST (Accession No. AU022914.1, AI843362.1), and an STS 
(Accession No. G3 6524. 1 ) which maps to human chromosome 3p2 1 . 1 . Since the 

20 initial identification of a25-B, additional related sequences have been deposited 

into the Genbank database. These correspond to Accession Nos. ( human ESTs: 
AA459804.1, AI696320.1, AI051759.1, AI696214.1; human genomic sequence: 
ACOl 01 80.1; mouse EST: AA445859.1, mouse RNA: AJ010949.1). 

In order to clone a full-length a25-C, a PCR-based cDNA library screen 

25 was carried out by Origene using primers (SEQ ID NOS 9-10) based on sequence 

derived from EST clone accession number AAl 90607. 1 which were designed to 
amplify a 273 bp fragment. A positive clone was identified in a kidney library. 
After sequencing, this clone was identified as a novel 3 ' splice variant (SEQ ID . 
NO 43). The protein sequence, which can be derived from SEQ ID NO 43, of this 

30 novel splice variant is a truncated, potentially secreted soluble form of a26-C. 

PGR was performed, using primers ( SEQ ID NOS 9 and 1 1) and a human adult 
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brain library from LTI as a template, and the resulting fragment of 248 bp was 
cloned in pBS and sequence verified. A Sacl-Ncol fragment from the kidney 
clone, a Ncol-Kpnl fragment from the PCR center clone, and a KpnI-NotI 
fragment from a clone obtained from the IMAGE consortium (corresponding to 
5 Accession No. R43629.1) were ligated together, using methods standard to the art, 

to create a full-length clone. Each individual clone, and the full-length clone 
(SEQ ID NO 3), were sequence verified. A number of other EST clones from the 
IMAGE consortium were also obtained and sequenced. One of these clones 
(corresponding to Accession No. AI05 1759.1) contained a two novel splice- 

10 variants which result in a truncated, potentially soluble a25-C (SEQ ID NO 44). 

Full-length a25-C is 28 % identical and 48% similar at the amino acid 
level to a25-A, The a26-C mRNA sequence (SEQ ID NO 3) is 3770 bp long, and 
codes for a protein of 1085 amino acids (SEQ ID NO 5). In addition, three splice 
variants of a26-C were identified . Two of the variants contain deletions of 

15 internal exons. The third variant contains a novel 3' end. Two of these splice- 

variants produce a truncated protein which is devoid of the membrane anchoring 
delta subunit. These variants may represent a secreted alpha2 protein which could 
have additional frinctions beyond regulation of voltage-sensitive calcium 
channels. 

20 In order to identify sequences for a25-C from other species, human and 

mouse specific primers (SEQ ID NOS 9-10 and 12-13, respectively ) were used to 
amplify a25-C RT-PCR products. RNA from human brain was purchased from 
Invitrogen, Carlsbad, CA (catalog #D6030-15). RNA from rat and mouse brain 
was isolated using standard in-house protocols. First-strand cDNA synthesis was 

25 completed using Superscript Choice System (LTI, Bethesda, MD, catalog 

#18090-019). Ethanol precipitated cDNA was added to PCR mix containing IX 
PCR buffer, 0.2mM dNTP, lOpmol/well forward primer, lOpmol/well reverse 
primer, and 0.5 units Platinum TAQ High Fidelity (LTI, Bethesda, MD), 
Products were amplified at 95 ^'C for 5 minutes, followed by 35 cycles of 95 °C 

30 for 1 minute, 58° C for 1 min, 68° C for 2 minutes, and final extension at 72 °C 

for 10 minutes. PCR products were assayed on 1% agarose (TAE) gels at 100 
volts for 45 minutes. Gels were visualized under UV and photographed. Products 
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were purified using Millipore Ultrafree-MC PCR purification filter units (catolog 
# UFC3LTKOO) prior to DNA sequence analyses. Using this approach, three 
sets of primers ( SEQ ED NO 36, 37; SEQ ID NO 12, 13, SEQ ID NO 38, 39) 
where used for PCR amplification of rat a26-C. Three partial rat sequences for 
5 a25-C were identified ( SEQ ID NOS 40, SEQ ID NO 14, SEQ ID NO 41). 

RT-PCR analysis of KNA expression levels were performed to analyze the 
expression pattern of a25-C. cDNA Expression Panels were purchased from 
OriGene Technologies, Inc. (Rockville, Maryland). Human (catalog # HSC-101) 
and Mouse (catalog # MSCB-101) cDNAs from 24 tissue sources were pre- 

10 arrayed in a 96-well PCR format. PCR mix containing IX PCR buffer, 0.2mM 

dNTP, lOpmol/well forward primer, lOpmol/well reverse primer, and 0.5 units 
Platinum TAQ (LTI, Bethesda, MD) was added to each well. Products were 
amplified at 95 °C for 5 minutes, followed by 35 cycles of 95 °C for 1 minute, 58° 
C for 1 min, 68° C for 2 minutes, and final extension at 72 °C for 10 minutes, 

15 PCR products were assayed on 1% agarose (TAE) gels at 100 volts for 45 

minutes. Gels were visualized under UV and photographed. The primers used for 
this amplification from the human template correspond to SEQ ID NOS 9-10, and 
from the mouse template correspond to SEQ ID NOS 12-13. By RT-PCR, ol25-C 
was found to be expressed in a wide variety of tissues (Table 2). The highest 

20 levels of a25-C were detected in human brain, and also in human testis and 

kidney. In addition to RT-PCR, the cDN A sequence for this gene has been 
delected in a human, adult brain library and also libraries from: infant brain, hNT 
neural cell line, testis, total fetus, alveolar rhabdomyosarcoma, adenocarcinoma, 
and a pooled germ cell library. 

25 Northern blot analysis was performed using a25-C as a probe. Human 

total RNA was obtained from Invitrogen (Carlsbad, CA) (brain, total RNA(Cat 
#D6030-01), kidney total RNA (Cat #D6070-01), testis total RNA(Cat #D6121- 
01), liver total RNA(Cat # D6080-015)) or Ambion Inc(Austin, TX)(placenta total 
RNA Cat#7950, heart total RNA Cat #7966), lung total RNA(Cat #7968)) RNA 

30 was electrophoresed in formaldehyde agarose gels then transferred to charged 

nylon membranes(Ambion Inc. (Austin TX) Cat #10104. The EST clone ( SEQ ID 
NO 47) was digested with BamHI and used as template in an RNA synthesis 
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reaction that yielded 32P labeled probe. The nylon membranes containing the 
RNA were prehybridized for 2 hours in ExpressHyb hybridization solution 
(Clontech Inc. (Palo Alto, CA)(Cat # 8015-1). After the prehybridization 4X106 
cpm of RNA probe labeled with 32? wre added to the solution and the 
5 hybridization was performed in the same solution for 2 hours. After hybridization 

the nylon filter was washed for 1 hour with 4 changes of 2X SSC, 0.5% SDS at 
room temperature. The nylon filter was transferred to a solution of 0.2X SSC, 
0.5% SDS at 68°C and washed with 4 changes of solution. The nylon filters were 
then exposed to phosphoroimager screens Molecular Dynamics(Sunnyvale, 

10 CA)and read on a Storm phosphorimager.Molecular Dynamics(Sunnyvale, CA). 

Results from Northern analysis ( Figure 4) indicate that ol26-C has highest levels 
of expression in human brain, kidney, and testis. 

Since a26-C has sequence homology to a25-A, and a25-A ftinctions as a 
subunit of VSCCs, experiments were undertaken to determine if a25-C can 

15 replace a26-A and produce functional VSCCs. Xenopus oocytes were isolated 

using standard techniques and injected with cRNA for aiB, Pic and a25- 
C subunits of voltage-gated Ca^" channels. Four days to 1 week following 
injection of cRNA, Ca^"^ channel currents were measured using two-electrode 
voltage clamp with 5 mM Ba^*^ as the charge carrier. Test pulses to +10 mV from 

20 a holding membrane potential of -80 mV were applied to evoke Ca^" channel 

currents. Peak inward currents evoked during the test pulse were measured. The 
amplitude of inward currents is proportional to the expression level of voltage- 
gated Ca^^ channels. 

Expression of aiB, Pic without subunits produced currents with an 

25 average amplitude of 105 ± 13 nA (n=20). Co-injection of a25c with aie and Pic 

subunits produced a significant increase in current amplitude to 213 ± 12 nA 
(n=20, p < 0.01 compared to no a25 subunits). These data suggest that a25c has 
an effect on Ca^^ channels similar to aaSA , enhancing the level of channel 
expression. However, a26c did not produce as large of an effect on channel 

30 expression as a25A, , producing a 2-fold increase in current compared to a 20-fold 

increase observed with the co-injection of a26A. Overall, these initial functional 
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studies indicate that a26-C can replace a26-A in voltage-sensitive calcium 
channels after co-injection into Xenopus oocytes with the al and beta subunits. 



Table 2: RT-PCR EXPRESSION PROFILE FOR ALPHA2-DELTA C 



5 



Tissue 


Human ald-C 


Mouse ald'-C 


Brain 






Heart 


Mil 


- 


Kidney 


-H- 


++ 


Liver 


— 


— 


Colon 




not assayed 


Lung 


+ 


•H- 


Small Intestine 


-H- 


+ 


Muscle 


1 1 M 


++ 


Stomach 


-H- 




Testis 






Placenta 


HH- 


not assayed 


Salivary Gland 


+-f 


not assayed 


Thyroid Gland 


HH- 


not assayed 


Adrenal Gland 


-H- 




Pancreas 


HH- 


not assayed 


Ovary 


++ 




Uterus 


4~f 




Prostrate 


++ 




Skin 


++ 




PBL 




not assayed 


Bone Marrow 




not assayed 


Fetal Brain 


++ 


not assayed 


Fetal Liver 


++ 


not assayed 



30 

Example 3 

The sequence for human a26-A, Accession No. M76559. 1, was used to 
perform BLASTP searches against the Genbank non-redundant protein database 
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and TBLASTN searches against the expressed sequence tag database (dbEST). 
EST sequences were identified (Accession No. T70594.1,T9690L1,AA766033.1, 
AI160471.1, AA719773.1, A1003601.1, AA442451.1, AA521470.1, 
AA770076.1, AA00141L1, AA001473.1, W22650.1, H860 16.1) corresponding to 
5 a new gene, with similarity to a25-A, named a25-D. Additional searches of the 

sequence databases led to the identification of other sequences related to a25-D. 
This includes genomic sequence derived from human chromosome 12pl3.3 
(Accession No. AC005342.1, AC005343.1). Since the initial identification of 
oc25-D, additional related sequences have been deposited into the Genbank 

10 database. These sequences correspond to Accession Nos. ( human ESTs: 

T96900.1, AI457823.1, A1377638.1, and AI433691.1). 

To isolate a fiall-length ol28-D clone, a PCR-based cDNA library screen 
was carried out by Origene using primers (SEQ ID NOS 18-19) based on 
sequence derived from EST clone Accession No. AA001473 .1 which were 

15 designed to amplify a 372 bp fragment. A positive clone was identified in a 

placental library, and was confirmed using a nested internal primer (SEQ ID NO 
20). This clone was fiilly sequenced. The sequence extended 350 bp 5' of the 
sequence obtained firom the EST sequences, but did not include the 5' end. 

To obtain the 5' end, two approaches were undertaken. One approach 

20 utilized 5' RACE (Rapid Amplification of cDNA Ends). For 5* RACE, placenta 

poly A+ RN A from Clontech was used to construct a RACE-ready cDNA library 
using a Marathon cDNA Amplification kit purchased from Clontech. The 5 -end 
sequence of a25-D was obtained by 5' RACE PCR using first set of primers: 
Marathon cDNA adapter primer 1 (SEQ ID NO 45) and gene specific primer I 

25 (SEQ ID NO 21). The PCR product was re-amplified using a set of nested 

primers: adapter primer 2 (SEQ ID NO 46 ) and gene specific primer II (SEQ ID 
NO 22). A resulting 1 kb PCR product was cloned into a TA vector (Invitrogen) 
and sequenced. Sequence analysis revealed that it contains the 5* sequence of 
a26-D, 

30 A second method undertaken to identify the 5 ' end of a25-D was a PCR- 

based library screen performed by Edge, using the 5' most sequence known for 
a25-D. Nine clones were PCR amplified by the methods indicated above, for 
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verification using primers with SEQ ID NOS 48 and 49. These nine positive 
clones were then sequenced for verification by standard methods. All nine clones 
were identical to each other, and all were short of the 5' end by approximately 500 
bp. However, these clones contained novel splice-variants of a25-D, with 
5 insertions of novel nucleotide sequences ( SEQ ID NO 16). 

The full-length sequence of a25-D is 28 % identical and 47% similar at 
the amino acid level to a25-A. The a25-D mRNA is 5,073 bp long (SEQ ID NO 
4), and codes for a protein of 11 20 amino acids (SEQ ID NO 6) . In addition, two 
splice variants of oc26-D were identified. One of the variants contains a 72 bp 

10 deletion of an internal exon ( SEQ ID NO 15). The amino acid sequence of this 

variant can be found in SEQ ID NO 17. The second variant contains two novel 
insertions, one of 338 bp and one of 305 bp (SEQ ID NO 16). These insertions 
appear to result in a truncated protein (SEQ ID NO 42), comparable to the 
truncated protein sequence identified for a25-C in Example 2. 

15 RT-PCR analysis of RNA expression levels of human a25-D were 

performed in order to analyze the tissue distribution of a25-D. cDNA Expression 
Panels were purchased from OriGene Technologies, Inc. (Rockville, Maryland). 
Human (catalog # HSC-101) and Mouse (catalog # MSCB-101) cDNAs from 24 
tissue sources were pre-arrayed in a 96-well PGR format. PGR mix containing IX 

20 PGR buffer, 0.2mM dNTP, lOpmol/well forward primer, lOpmol/well reverse 

primer, and 0.5 units Platinum TAQ (LTI, Bethesda, MD) was added to each well. 
Products were amplified at 95 ^'C for 5 minutes, followed by 35 cycles of 95 ""C 
for 1 minute, SS"" C for 1 min, 6^"" C for 2 minutes, and final extension at 72 °G 
for 10 minutes. PGR products were assayed on 1% agarose (TAE) gels at 100 

25 volts for 45 minutes. Gels were visualized under UV and photographed. In the 

case of the a25-D human panels two separate sets of primers were used to 
distinguish splice variants and wild type species (SEQ ID NOS 18 & 20, SEQ ID 
NOS 23 & 19, respectively). 

Analysis of the results from RT-PGR of a25-D ( see Table 3) indicate that 

30 a25-D is expressed in a wide variety of tissues, with highest levels in placenta, 

adrenal gland and pancreas, but also detected in all tissues other than colon. Of 
note, cc26-D was detected in human brain, consistent with a potential role in 



BNSOCX:iD: <WO_00e045QA3JA> 



wo 00/20450 




PCTAJS99/23519 



-43- 

neurological disease. In addition, based on the tissue distribution of EST 
sequences, the cDNA sequence for azS-D has been detected in human libraries 
from: adult brain, retina, fetal liver/spleen, fetal heart, pineal gland, and testis. 

5 Tables. RT-PCR EXPRESSION PROFILE FOR ALPHA2-DELT AD 

Tissue Human a2S-^ ** Human cc2S-D 



Brain -H-+ +++ 

Heart +++ 

10 Kidney +-H-* 
Liver 
Colon 

Lung ++ 

Small Intestine +* 

15 Muscle -H- 

Stomach ++ 

Testis -HM- 

Placenta i i M * 

Salivary Gland ++ 4-f-H- 

20 Thyroid Gland -H-f mm 



Adrenal Gland 

Pancreas i i m * 

Ovary ++* 

Uterus +* 

25 Prostrate ++* 

Skin + 
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PBL -HH- 
Bone Marrow +++ 
Fetal Brain -H-+ 
Fetal Liver ++ 
5 *2 products: wt and splice 

variant 

** Primers d2+dhD-2 detects 
splice region 



10 Example 4. Knockout of gc2S-B 

In order to create a mouse knockout of cx25-B, Genome Systems ( Catalog: 
BAG 4922 Mouse ES 129Svj PGR based Library Screen ) performed a PGR- 
based screen of a mouse BAG library using primers SEQ ED NOS 25-26, which 
were predicted to amplify an 650 bp cDNA or genomic fragment. One positive 

15 BAG clone (Genome Systems DNA control number: BAC-22401 ) from this 

screen was received. The same primers were used to generate a human DNA 
probe. This probe was used on a Southern blot to identify a -lOkb Hindlll mouse 
genomic fragment from the BAG, which was subcloned into the Hindll site of 
plasmid vector pRS416 (Stratagene). Two separate subclones were sequenced by 

20 standard techniques, using the T3 and T7 primers and SEQ ID NOS ( 25-32), 

Two 500 bp regions of sequence from the 5' and 3' ends of the lOkb genomic 
fragment (SEQ ID NOS 33 and 34, respectively), plus a 1 .8kb sequence contig 
(SEQ ID NO 35) were identified. This genomic sequence can be used to identify 
the intron/exon structure of a portion of mouse a25-B gene, and may contain 

25 regulatory elements important for a25-B gene expression. 

Example 5. Identification of amino acids encoded by oc25 gene 

The amino acid sequences of a25-G and a25-D, indicated in SEQ ID NOS 
5 and 6, were determined by translating the nucleotide sequences described in 
30 SEQ ID NOS 3 and 4, and aligning the amino acid sequences of a25-A, a25-B, 

oc25-G, and a25-D. The correct open reading frame for each amino acid sequence 
was determined based on homology of the amino acid sequences to other cc2S-A 
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homologs. At the amino acid level, a25-C is 28% identical and 48% similar to 
a26-A and is 28% identical and 47% similar to a26-B, and a26-D is 28% 
identical and 47% similar to a26-A and is 28% identical and 46% similar to a25- 
B. Although a26-C and a25-D are related to a26-A, they are distinctly new and 
5 different genes. 

Example 6. Proposed method of detecting the gl25-C and a25-D proteins 
by using an ct25-C and a25-D antibody 

10 Antibodies could be developed which specifically detect epitopes unique 

to a25-C and a26-D, or which detect all a26 proteins. These antibodies could be 
developed by either synthesizing a peptide which is identical to a25-C and/or 
a25-D, or by bacterially-expressing a fusion protein containing either a26-C or 
a26-D, and then injecting these peptides into a research animal in order to 

15 stimulate an immunogenic response. Antibodies generated in such a manner 

could be used to detect levels of a25-C and/or a25-D protein in cells. This could 
be done by immunocytochemistry, where whole cells are fixed and then the 
antibody is used on the whole cells to detect expression of a25-C or a25-D, and 
to detect the subcellular localization of a25-C or cx25-D. Or, cells may be lysed 

20 and protein extracts generated and analyzed for a25-C and/or ot25-D expression. 

Example 1. Isolation of RNA for cDNA Library 

In order to isolate oc25-C or a25-D from cells, RNA could be isolated by 
lysing cells from any tissue of interest using standard methods known in the field. 

25 After isolation, RNA is reverse-transcribed into cDNA using the enzyme reverse 

transcriptase and a poly(T) primer or a mix of random primers. A mix of cDNA is 
produced, representing a large number of the genes which are expressed in the 
beginning cell population at a particular point in time. Once the cDNA pool has 
been created, it can be restricted and then ligated into a cloning vector using 

30 methods standard in the field. This results in a cDNA library. 
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Example 8. cDNA Cloning Procedure 

A25-C or a25-D could be cloned from a cDN A library, created as above, 
by using primers specific for a25-C or a25-D nucleotide sequences in a 
polymerase chain reaction, with the cDNA used as a template. Alternatively, 
5 a25-C or a25-D sequences could be used as a probe in order to screen the cDNA 

library by hybridization. Using either technique, single clones are ulimately 
isolated from the library and sequenced using standard techniques. By sequencing 
multiple clones from a librzuy, one could look for the existence of alternatively- 
spliced variants of a25-C or a25-D, or for the existence of single nucleotide 
10 polymorphisms, or for mutations/alterations in a25-C or a25-D, 



Example 9. Screening cDNA Library with Antibody 

A cDNA library could also be screened by using an antibody to a26-C or oc25- 
D. The cDNA library is cloned into a vector which allows induction of protein 
15 expression of the cloned inserts. The complete cDNA library is induced to 

express a protein representing the cloned insert, then single clones which contain 
an insert that codes for a25-C or ot25-D are identified if they hybridize to an 
antibody generated against a2S-C or a25-D. Positive clones are isolated, and 
then sequenced using standard methods. 

20 



It is to be understood that the invention is not to be limited to the exact 
details of operation, or to the exact compounds, compositions, methods, 
procedures or embodiments shown and described, as obvious modifications and 
25 equivalents will be apparent to one skilled in the art, and the invention is therefore 

to be limited only by the full scope of the appended claims. 
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We claim 

1 . An isolated and purified DNA sequence substantially similar to the DNA 
sequence shown in SEQ ID NOS 3 or 4. 

2. An isolated and purified DNA sequence that hybridizes to the DNA 
5 sequence shown in SEQ ID NOS 3 or 4 under high stringency hybridization 

conditions. 

3. An isolated and purified DNA sequence that consists essentially of the 
DNA sequence shown in SEQ ID NOS 3 or 4. 

4. An isolated and purified DNA sequence that has at least a 70% identity to 
10 a polynucleotide encoding the polypeptide expressed by SEQ ID NOS 5 or 6, 

5. An isolated and purified DNA sequence that is fiilly complementary to the 
DNA sequence shown in SEQ ID NOS 3 or 4. 

6. A recombinant DNA molecule comprising the isolated and purified DNA 
sequence of Claim 3 or 4 subcloned into an extra-chromosomal vector. 

15 7. A recombinant host cell comprising a host cell transfected with the 

recombinant DNA molecule of Claim 6. 

8, A substantially purified recombinant polypeptide, wherein the amino acid 
sequence of the substantially purified recombinant polypeptide is substantially 
similar to the amino acid sequence shown in SEQ ID NOS 5 or 6. 
20 9. A substantially purified recombinant polypeptide of Claim 8, wherein the 

polypeptide has at least about 70% amino acid sequence similarity to the amino 
acid sequence shown in SEQ ID NOS 5 or 6, 

10. A substantially purified recombinant polypeptide, wherein the amino acid 
sequence of the substantially purified recombinant polypeptide consists essentially 
25 of the amino acid sequence shown in SEQ ID NOS 5 or 6. 
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11. An antibody that selectively binds polypeptides with an amino acid 
sequence substantially similar to the amino acid sequence of Claim 8. 

12. A method of detecting a26-C or gc25-D protein in cells, comprising 
contacting cells with the antibody of Claim 1 1 and incubating the cells in a 

5 manner that allows for detection of the a25-C or a25-D protein-antibody 

complex. 

13. A diagnostic assay for detecting cells containing a25-C or a26-D 
mutations, comprising isolating total genomic DNA from the cell and subjecting 
the genomic DNA to PCR amplification using primers derived from the isolated 

10 and purified DNA sequence of Claim 1, 2, or 3 or by analyzing the genomic DNA 

directly by a hybridization method and determining whether the resulting PCR 
product contains a mutation. 

14. A diagnostic assay for detecting cells containing a25-C or a25-D 
mutations, comprising isolating total cell RNA, subjecting the RNA to reverse 

15 transcripiion-PCR amplification using primers derived from the isolated and 

purified DNA sequence of Claim 1, 2, or 3 and determining whether the resulting 
PCR product contains a mutation. 

15. A method for the amplification of a region of the DNA sequence of Claim 
1, 2, or 3, the method comprising the step of: contacting a test sample suspected of 

20 containing the desired sequence of Claim 1, 2, or 3 or portion thereof with 

amplification reaction reagents. 

16. A diagnostic kit for detecting the presence of at least one copy of the DNA 
sequence of Claim 1, 2, or 3 in a test sample, said kits containing a primer, a pair 
of primers or a probe, and optionally amplification reagents . 
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17. An assay for the detection or screening of therapeutic compounds that 
interfere with or mimic the interaction between the polypeptide of Claim 8, 9, or 
10 and ligands that bind to the polypeptide of Claim 8, 9, or 10. 

18. The assay of Claim 17, herein the assay comprises the steps of: 

a) providing a polypeptide of Claim 8, 9, or 10; 

b) obtaining a candidate substance; 

c) bringing into contact said polypeptide with said candidate substance; 
and 

d) detecting the complexes formed between said polypeptide and said 
candidate substance. 

19. A method for protecting mammalian cells from abnormal calcium flux, 
comprising introducing into mammalian cells an expression vector comprising the 
isolated and purified DNA sequence of Claim 1, 2, or 3, which is operatively 
linked to a DNA sequence that promotes the high level expression of the isolated 
and purified DNA sequence in mammalian cells. 

20. A method for treating or preventing epilepsy, comprising introducing into 
a mammal an expression vector comprising the isolated and purified DNA 
sequence of Claim 1, 2, or 3, which is operatively linked to a DNA sequence that 
promotes the high level expression of the antisense strand of the isolated and 
purified DNA sequence in mammalian cells. 

21. A method for purifying oc25-C or a25-D protein from cells, comprising: 

a) transfecting a host cell with a vector comprising the isolated and 
purified DNA sequence of Claim 1, 2, or 3 operatively linked to a promoter 
capable of directing gene expression in a host cell; 
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b) inducing expression of the isolated and purified DNA sequence in 
the cells; 

c) lysingthe cells; 

d) isolating a26-C or (x25-D protein from the cells ; and 
5 e) purifying a25-C or a25-D protein from the isolate. 

22. An isolated and purified DNA sequence substantially similar to the DNA 
sequence shown in SEQ ID NOS 11,14-16, 21-24, 31-35, 40-41, 43-44, 47-48 or 
49. 

23. An isolated and purified DNA sequence that hybridizes to the DNA 

10 sequence shown in SEQ ID NOS SEQ ID NOS 1 1, 14-16, 21-24, 31-35, 40-41, 

43-44^ 47-48 or 49 under high stringency hybridization conditions. 

24. An isolated and purified DNA sequence that consists essentially of the 
DNA sequence shown in SEQ ID NOS SEQ ID NOS 11,14-16, 21-24, 3 1-35, 40- 
41^43^4, 47-48 or 49. 

15 25. An isolated and purified DNA sequence that has at least a 70% identity to 

a polynucleotide encoding the polypeptide expressed by SEQ ID NOS SEQ ID 
NOS 11, 14-16, 21-24, 31-35, 40-41, 43-44, 47-48 or 49, 

26. An isolated and purified DNA sequence that is fully complementary to the 
DNA sequence shown in SEQ ID NOS SEQ ID NOS 1 1, 14-16, 21-24, 3 1-35, 40- 

20 41, 43-44, 47-48 or 49. 

27. A substantially purified recombinant polypeptide, wherein the amino acid 
sequence of the substantially purified recombinant polypeptide is substantially 
similar to the amino acid sequence shown in SEQ ID NOS 1 7 or 42. 

28. A substantially purified recombinant polypeptide of Claim 26, wherein the 
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polypeptide has at least about 70% amino acid sequence similarity to the amino 
acid sequence shown in SEQ ID NOS 1 7 or 42. 

29. A substantially purified recombinant polypeptide, wherein the amino acid 
sequence of the substantially purified recombinant polypeptide consists essentially 

5 of the amino acid sequence shown in SEQ ID NOS 17 or 42. 

30. An antibody that selectively binds polypeptides with an amino acid 
sequence substantially similar to the amino acid sequence of Claim 26. 

31. A method of using polynucleotide sequences to treat diseases which may 
result from alterations of a26-C and/or a25-D genes or from alterations of cellular 

10 pathways involving a25-C and/or oc25-D, wherein the polynucleotide sequences 

are selected from the group consisting essentially of: M76559.1, AF040709.1, 
AF042792.1, AF042793.1, AB011130.1, T80372.1, AA360556.1, AI563965.1, 
N53512.1, AA000341.1, CAA90091.1, AI027237.1, AI026646.1, AA994701.1, 
AA887514.1, AI275868.1, AI675521.1, AA906993.1, AA301068.1, AI884536.1, 

15 A1862563.1, AI191453.1, AI241832.1, AA534927.1, AA329137.1, AI586961.1, 

AA394008.1, AW007700.1, R38827.1, AA255807,1, H11152,l, R60736.1, 
T16903.1, AA435601.1, AI094263,1, AA008996.1, AI105056.1, AI502878.1, 
Z84493.1, Z84494.1,Z75743.1,Z75742. 1,284492.1, AA815447.1, AA190607.1, 
A1223142.1, AA188635.1,R43629.1, R20288.1, AA459684.1, AA662058.1, 

20 Z44942.1, Z40693.1, AI051759.1, AU022914.1, AI843362.1, G36524.1, 

AA459804.1, AI696320.1, AI051759.1, AI696214.1, AC010180.1, AA445859.1, 
AJ010949.1, AA190607.1, AI051759.1, T70594.1,T96901.1,AA766033.1, 
AI160471.1, AA719773.1, AI00360L1, AA442451.1, AA521470.1, 
AA770076.1, AA001411.1, AA001473.1, W22650.1, H86016.1, AC005342.1, 

25 AC005343.1, T96900.1, AI457823.1, AI377638.1, and AI433691.1, AA001473.1 

and any of the polynucleotide sequences of SEQ ID NOS 1-16, 18-41, or 43-49. 

32. The method of claim 3 1 wherein the disease is selected from the group 
consisting essentially of seizure-related syndromes, migraine, ataxia, vestibular 

30 defects, chronic pain, mood, sleep interference,anxiety, ALS, muhiple sclerosis. 
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mania, tremor, parkinsonism, substance abuse/addiction syndromes, mood, 
depression, and cancer. 

33. A method of using polynucleotide sequences to test for presence of a 
5 disease, or susceptibility to a disease, due to alterations or deletions in a25-C 

and/or a25-D, wherein the polynucleotide sequences are selected from the group 
consisting essentially of: M76559.1, AF040709.1, AF042792.1, AF042793.1, 
AB011130.1,T80372.1, AA360556.1. AI563965.1, N53512.1, AA000341.1. 
CAA90091.1, AI027237.1, AI026646.1, AA994701.1, AA887514.1, A1275868.1, 

10 AI675521.1, AA906993.1, AA301068.1, AI884536.1, A1862563.1, AI191453.1. 

AI241832.1, AA534927.1, AA329137.1, AI586961.1, AA394008.1, 
AW007700.1, R38827.1, AA255807.1, H11152.1, R60736.1, T16903.1, 
AA435601.1, AI094263.1, AA008996.1, AI105056.1, AI502878.1, Z84493.1. 
Z84494. 1 , Z75743. 1, Z75742. 1 , Z84492. 1, AA8 1 5447. 1 , AAl 90607. 1 , 

15 AI223 142.1, AAl 88635.1, R43629.1, R20288.1, AA459684.1, AA662058.1, 

Z44942.1, Z40693.1, AI051759.1, AU022914.1, AI843362.1, G36524.1, 
AA459804. 1 , AI696320. 1 , AI05 1 759. 1 , AI6962 14.1, ACOl 01 80. 1 , AA445859. 1, 
AJ010949.1, AA190607.1, AI051759.1, T70594.1,T96901.1,AA766033.1, 
AI160471.1, AA719773.1, AI003601.1, AA442451.1, AA521470.1, 

20 AA770076.1, AA001411.1, AA001473.1, W22650.1, H86016.1, AC005342.1, 

AC005343.1, T96900.1, AI457823.1, AI377638.1, and AI433691.1, AA001473.1 
and any of the polynucleotide sequences of SEQ ID NOS 1-16, 18-41, or 43-49. 

34. A method of using polynucleotide sequences to identify the binding 
25 potential of the polynucleotide sequences to gabapentin, wherein the 

polynucleotide sequences are selected from the group consisting essentially of: 
M76559.1, AF040709.1, AF042792.1, AF042793.1, ABOl 1130.1, T80372.1, 
AA360556.1, AI563965.1, N53512.1, AA000341.1, CAA90091.1, AI027237.1, 
A1026646.1, AA994701.1, AA887514.1, AI275868.1, AI675521.1, AA906993.1, 
30 AA301068.1, AI884536.1, AI862563.1, AI191453.1, AI241832.1, AA534927.1, 

AA329137.1, AI586961.1, AA394008.1, AW007700.1, R38827.1, AA255807.1, 
HI 1 152. 1, R60736. 1, T16903. 1, AA435601 . 1, AI094263. 1, AA008996. 1, 
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AIl 05056. 1, AI502878. 1, Z84493. 1, Z84494. 1, Z75743. 1, Z75742. 1, Z84492. 1, 
AA815447.1, AA190607.1, AI223142.1, AA188635.1, R43629.1, R20288.1, 
AA459684.1, AA662058.1, Z44942.1, Z40693.1, AI051759.1, AU022914.1, 
AI843362.1, G36524.1, AA459804.1, A1696320.1, A105 1759.1, AI696214.1, 
5 AC010180.1, AA445859.1, AJ010949.1, AA190607.1, AI051759.1, 

T70594.1,T96901.1,AA766033.1, AI160471.1, AA719773.1, AI003601.1, 
AA442451.1, AA521470.1, AA770076.1, AA001411.1, AA001473.1, W22650.1, 
H86016.1, AC005342.1, AC005343.1, T96900.1, A1457823.1, AI377638.1, and 
AI433691.1, AA001473.1 and any of the polynucleotide sequences of SEQ ID 
10 NOS 1-16, 18-41, or 43-49. 
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SEQUENCE LISTING 



<110> Johns, Margaret Ann 
Holdover, Brian Jay 
Offord, James David 

<120> Alpha-2/Delta Gene 



<130> Combined Applications 5947L1,L2,L3 



<140> PCT/US99/23519 
<141> 1999-10-07 



<150> 60/103,322 
<151> 1998-10-07 



<150> 60/106, 473 
<151> 1998-10-30 



<150> 60/114, 088 
<151> 1998-12-29 



<160> 49 



<170> Patentin Ver. 2.1 



<210> 1 

<211> 5482 

<212> DNA 

<213> Homo sapiens 



<400> 1 

cgggcagcgc agcccgcaga ggcgctgcgg cccgtgcagc cccggaggcc cctcgcggag 60 
aaggcggcgg cggaggagag gccgagttac cgcccgccgc ccgcgccccc ccaaccccgc 120 
cgccgccgcc gccgccgcca ctgccccccc tccccgcggc gccgcatctt gaatggaaac 180 
atggcggtgc cggctcggac ctgcggcgcc tctcggcccg gcccagcgcg gactgcgcgc 240 
ccctggcccg gctgcggccc ccaccctggc cccggcaccc ggcgcccgac gtccgggccc 300 
ccgcgcccgc tgtggctgct gctgccgctt ctaccgctgc tcgccgcccc cggcgcctct 360 
gcctacagct tcccccagca gcacacgatg cagcactggg cccggcgtct ggagcaggag 420 
gtcgacggcg tgatgcggat ttttggaggc gtccagcagc tccgtgagat ttacaaggac 48 0 
aaccggaacc tgttcgaggt acaggagaat gagcctcaga agttggtgga gaaggtggca 540 
ggggacattg agagccttct ggacaggaag gtgcaggccc tgaagagact ggctgatgct 600 
gcagagaact tccagaaagc acaccgctgg caggacaaca tcaaggagga agacatcgtg 660 
tactatgacg ccaaggctga cgctgagctg gacgaccctg agagtgagga tgtggaaagg 720 
gggtctaagg ccagcaccct aaggctggac ttcatcgagg acccaaactt caagaacaag 780 
gtcaactatt catacgcggc tgtacagatc cctacggaca tctacaaagg ctccactgtc 840 
atcctcaatg agctcaactg gacagaggcc ctggagaatg tgttcatgga aaaccgcaga 900 
caagacccca cactgctgtg gcaggtcttc ggcagcgcca caggagtcac tcgctactac 960 



1 
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ccggccaccc cgtggcgagc ccccaagaag atcgacctgt acgatgtccg aaggagaccc 1020 
tggtatatcc agggggcctc gtcacccaaa gacatggtca tcatcgtgga tgtgagtggc 1080 
agtgtgagcg gcctgaccct gaagctgatg aagacatctg tctgcgagat gctggacacg 1140 
ctgtctgatg atgactatgt gaatgtggcc tcgttcaacg agaaggcaca gcctgtgtca 1200 
tgcttcacac acctggtgca ggccaatgtg cgcaacaaga aggtgttcaa ggaagctgtg 1260 
cagggcatgg tggccaaggg caccacaggc tacaaggccg gctttgagta tgcctttgac 1320 
cagctgcaga actccaacat cactcgggcc aactgcaaca agatgatcat gatgttcacg 1380 
gatggtggtg aggaccgcgt gcaggacgtc tttgagaagt acaattggcc aaaccggacg 1440 
gtgcgcgtgt ttactttctc cgtggggcag cataactatg acgtcacacc gctgcagtgg 1500 
atggcctgtg ccaacaaagg ctactatttt gagatccctt ccatcggagc catccgcatc 1560 
aacacacagg aatatctaga tgtgttgggc aggcccatgg tgctggcagg caaggaggcc 1620 
aagcaggtt.c agtggaccaa cgtgtatgag gatgcactgg gactggggtt ggtggtaaca 1680 
gggaccctcc ctgttttcaa cctgacacag gatggccctg gggaaaagaa gaaccagctg 1740 
atcct-gggcg tgatgggcat tgacgtggct ctgaatgaca tcaagaggct gacccccaac 1800 
tacacgcttg gagccaacgg ctatgtgttt gccattgacc tgaacggcta cgtgttgctg 1860 
caccccaatc tcaagcccca gaccaccaac ttccgggagc ctgtgactct ggacttcctg 1920 
gatgcggagc tagaggatga gaacaaggaa gagatccgtc ggagcatgat tgatggcaac 1980 
aagggccaca agcagatcag aacgttggtc aagtccctgg atgagaggta catagatgag 2040 
gtgacacgga actacacctg ggtgcctata aggagcacta actacagcct ggggctggtg 2100 
ctcccaccct acagcacctt ctacctccaa gccaatctca gtgaccagat cctgcaggtc 2160 
aagtattttg agttcctgct ccccagcagc tttgagtctg aaggacacgt tttcattgct 2220 
cccagagagt actgcaagga cctgaatgcc tcagacaaca acaccgagtt cctgaaaaac 2280 
tttattgagc tcatggagaa agtgactcca gactccaagc agtgcaacaa cttccttctg 2340 
cacaacctga tcttggacac gggcatcacg cagcagctgg tagagcgtgt gtggagggac 2400 
caggatctca acacgtacag cctactggcc gtgttcgctg ccacagacgg tggcatcacc 2460 
cgagtcttcc ccaacaaggc agctgaggac tggacagaga accctgagcc cttcaatgcc 2520 
agcttctacc gccgcagcct ggataaccac ggttatgtct tcaagccccc acaccaggat 2580 
gccctgttaa ggccgctgga gctggagaat gacactgtgg gcatcctcgt cagcacagct 2640 
gtggagct-ca gcctaggcag gcgcacactg aggccagcag tggtgggcgt: caagctggac 2700 
ctagaggctt gggctgagaa gttcaaggtg ctagccagca accgtaccca ccaagaccag 2760 
cctcagaagt gcggccccaa cagccactgt gagatggact gcgaggttaa caatgaggac 2820 
ttactctgtg tcctcattga tgatggagga ttcctggtgc tgtcaaacca gaaccatcag 2880 
tgggaccagg tgggcaggtt cttcagtgag gtggatgcca acctgatgct ggcactctac 2940 
aataactcct tctacacccg caaggagtcc tatgactatc aggcagcctg tgcccctcag 3000 
ccccctggca acctgggtgc tgcaccccgg ggtgtctttg tgcccaccgt tgcagatttc 3060 
cttaacctgg cctggtggac ctctgctgcc gcctggtccc tgttccagca gcttctctac 3120 
ggcctcatct accacagctg gttccaagca gaccccgcgg aggccgaggg gagccccgag 3180 
acgcgcgaga gcagctgcgt catgaaacag acccagtact acttcggctc ggtaaacgcc 3240 
tcctacaacg ccatcatcga ctgcggaaac tgctccaggc tgttccacgc gcagagactg 3300 
accaacacca atcttctctt tgtggtggcc gagaagccgc tgtgcagcca gtgcgaggct 3360 
ggccggctgc tgcagaagga gacgcactgc ccagcggacg gcccggagca gtgtgagcta 3420 
gtgcagagac cgcgataccg gagaggcccg cacatctgct tcgactacaa cgcgacagaa 3480 
gatacctcag actgtggccg cggggcctcc ttcccgccgt cgctgggcgt cctggtctcc 3540 
ctgcaactgc tgctcctcct gggcctgccg ccccggccgc agcctcaagt cctcgtccac 3600 
gcctctcgcc gcctctgagc accctgcccc accccacctc cactcccacc tcacccggcc 3660 
tcttcgcctt tcccaccctc ctgccccaca ctccccgcct tagagcctcg tccctccctc 3720 
actgaaggac ctgagctggc caggccctga gagtctggtc tgcgccttgg gatggggagt 3780 
cccaaagcgg gacgccgcag gtgtttggca cccaaatcac atctcacctc cgaactgttc 3840 
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aagtgtcccc agacccttct tgcctgctgg gctcccccca gtgggatggg acagggaggc 3900 

cacacgcact ggtgccaaaa ccaggcctct gctgccgccc ttcctggagg ctgcctatgt 3960 

tgggggggac cctgcctcag ctgacccggc ctctctgccc cacccaagcc caaacttggt 4020 

ttctgtgaga atagtggagg aaggtgagat ggccagtttg aagcctgtgc ctcccagctt 4080 

aaatcctagc aggagagagg ctctggggca gcccccatgg gctcctgccc ctttcaggcc 4140 

tacagccaca tccccaagcc caccaggtgt caggatagtc acagtgatac cagttcagac 4200 

actaccccat atacacctgg aacattgagg atggaaactg gactcacatt cgacataccc 4260 

cactgggcac acgcacaaac acacacacta tggggtgggg tgggtgtagg ggcttacaaa 4320 

gccttacaca gggcgagggg ttggtgggag ggttggcacc tgcacactcc atctcctgct 4380 

caccacctgc ctctaatctg agctgcagcc tggctggtcc tcccatttct aaagctgaat 4440 

gtcaaacagt gccaaatgct ggggcagggg gtgaagaacc ctctgtccca cccctagcca 4500 

ccagtgtcct ccaagtgccc cctcacctct ccaggtgctc attgtaacca tttctcacta 4560 

gtgtcaggcc cccagtggga ccacatgcca ctgcctgcac ctttcggcag aggaaccccc 4620 

accagacatc accctttgcc ttagcagggg tgactttgtc tctcctggct gggccatcct 4680 

tccgccaatc tggcccttac acactcaggc ctgtgcccac tccctatctc cttcccaccc 4740 

ctacacacac actccctgct tgcaggaggc caaactgtcc ctcccttgct gaacacacac 4800 

acacacacac acacacaggt ggggactggg cacagctctt cacaccattc attctggtca 4860 

tttcccccaa aggcatccca gcctgggggc cagtggggaa ctgagggcaa ggggatatag 4920 

tgatggggct cagatggact gggaggaggg ggagggtgat gcattaatta atggcttcgt 4980 

taattaatgt catgttgctt gtcgctttct cagtgtgtgt gtgtggtcca tgcccactgc 5040 

tggtgccagg gtgggtgtcc atgtgcaccc ggcctggatg ccagctgtgt ccttcggggg 5100 

cgtgcgtgta actgtagtgt agtcaggtgc tcaatggaga atataaacat atacagaaaa 5160 

atatatattt taagtttaaa aaacagaaaa acagacaaaa caatccccat caggtagctg 5220 

tctaaccccc agctgggtct aatccttctc attacccacc cgacctggct gcccctcacc 5280 

ttgggctggg ggactggggg gccatttcct tttctctgcc ctttttttgt tgttctattt 5340 

tgtacagaca agttggaaaa acaacagcga caaaaaagtc aagaaacttt gtaaaatatc 5400 

gtgtgtgtga ttccttgtaa aatattttca aatggtttat tacagaagat cagttattaa 5460 

ataatgttca tattttcact tc 5482 



<210> 2 
<211> 1145 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Ala Val Pro Ala Arg Thr Cys Gly Ala Ser Arg Pro Gly Pro Ala 
15 10 15 

Arg Thr Ala Arg Pro Trp Pro Gly Cys Gly Pro His Pro Gly Pro Gly 
20 25 30 

Thr Arg Arg Pro Thr Ser Gly Pro Pro Arg Pro Leu Trp Leu Leu Leu 
35 40 45 

Pro Leu Leu Pro Leu Leu Ala Ala Pro Gly Ala Ser Ala Tyr Ser Phe 
50 55 60 
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) 

Pro Gin Gin His TKr Met Gin His Trp Ala Arg Arg Leu Glu Gin Glu 
65 70 75 80 

Val Asp Gly Val Met Arg lie Phe Gly Gly Val Gin Gin Leu Arg Glu 
85 90 95 

lie Tyr Lys Asp Asn Arg Asn Leu Phe Glu Val Gin Glu Asn Glu Pro 
100 105 110 

Gin Lys Leu Val Glu Lys Val Ala Gly Asp He Glu Ser Leu Leu Asp 
115 120 125 

Arg Lys Val Gin Ala Leu Lys Arg Leu Ala Asp Ala Ala Glu Asn Phe 
130 135 140 

Gin Lys Ala His Arg Trp Gin Asp Asn He Lys Glu Glu Asp He Val 
145 150 155 160 

Tyr Tyr Asp Ala Lys Ala Asp Ala Glu Leu Asp Asp Pro Glu Ser Glu 
165 170 175 

Asp Val Glu Arg Gly Ser Lys Ala Ser Thr Leu Arg Leu Asp Phe He 
180 185 190 

Glu Asp Pro Asn Phe Lys Asn Lys Val Asn Tyr Ser Tyr Ala Ala Val 
195 200 205 

Gin He Pro Thr Asp lie Tyr Lys Gly Ser Thr Val He Leu Asn Glu 
210 215 220 

Leu Asn Trp Thr Glu Ala Leu Glu Asn Val Phe Met Glu Asn Arg Arg 
225 230 235 240 

Gin Asp Pro Thr Leu Leu Trp Gin Val Phe Gly Ser Ala Thr Gly Val 
245 250 255 

Thr Arg Tyr Tyr Pro Ala Thr Pro Trp Arg Ala Pro Lys Lys He Asp 
260 265 270 

Leu Tyr Asp Val Arg Arg Arg Pro Trp Tyr He Gin Gly Ala Ser Ser 
275 280 285 

Pro Lys Asp Met Val He He Val Asp Val Ser Gly Ser Val Ser Gly 
290 295 300 

Leu Thr Leu Lys Leu Met Lys Thr Ser Val Cys Glu Met Leu Asp Thr 
305 310 315 320 
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Leu Ser Asp Asp Asp Tyr Val Asn Val Ala Ser Phe Asn Glu Lys Ala 
325 330 335 

Gin Pro Val Ser Cys Phe Thr His Leu Val Gin Ala Asn Val Arg Asn 
340 345 350 

Lys Lys Val Phe Lys Glu Ala Val Gin Gly Met Val Ala Lys Gly Thr 
355 360 365 

Thr Gly Tyr Lys Ala Gly Phe Glu Tyr Ala Phe Asp Gin Leu Gin Asn 
370 375 380 

Ser Asn lie Thr Arg Ala Asn Cys Asn Lys Met lie Met Met Phe Thr 
385 390 395 400 

Asp Gly Gly Glu Asp Arg Val Gin Asp Val Phe Glu Lys Tyr Asn Trp 
405 410 415 

Pro Asn Arg Thr Val Arg Val Phe Thr Phe Ser Val Gly Gin His Asn 
420 425 430 

Tyr Asp Val Thr Pro Leu Gin Trp Met Ala Cys Ala Asn Lys Gly Tyr 
435 440 445 

Tyr Phe Glu lie Pro Ser lie Gly Ala lie Arg lie Asn Thr Gin Glu 
450 455 460 

Tyr Leu Asp Val Leu Gly Arg Pro Met Val Leu Ala Gly Lys Glu Ala 
465 470 475 480 

Lys Gin Val Gin Trp Thr Asn Val Tyr Glu Asp Ala Leu Gly Leu Gly 
485 490 495 

Leu Val Val Thr Gly Thr Leu Pro Val Phe Asn Leu Thr Gin Asp Gly 
500 505 510 

Pro Gly Glu Lys Lys Asn Gin Leu He Leu Gly Val Met Gly He Asp 
515 520 525 

Val Ala Leu Asn Asp He Lys Arg Leu Thr Pro Asn Tyr Thr Leu Gly 
530 535 540 

Ala Asn Gly Tyr Val Phe Ala He Asp Leu Asn Gly Tyr Val Leu Leu 
545 550 555 560 

His Pro Asn Leu Lys Pro Gin Thr Thr Asn Phe Arg Glu Pro Val Thr 
565 570 575 
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Leu Asp Phe Leu Asp Ala Glu Leu Glu Asp Glu Asn Lys Glu Glu He 
580 585 590 

Arg Arg Ser Met He Asp Gly Asn Lys Gl'y His Lys Gin He Arg Thr 
595 600 605 

Leu Val Lys Ser Leu Asp Glu Arg Tyr He Asp Glu Val Thr Arg Asn 
610 615 620 

Tyr Thr Trp Val Pro He Arg Ser Thr Asn Tyr Ser Leu Gly Leu Val 
625 630 635 640 

Leu Pro Pro Tyr Ser Thr Phe Tyr Leu Gin Ala Asn Leu Ser Asp Gin 
645 650 655 

He Leu Gin Val Lys Tyr Phe Glu Phe Leu Leu Pro Ser Ser Phe Glu 
660 665 670 

Ser Glu Gly His Val Phe He Ala Pro Arg Glu Tyr Cys Lys Asp Leu 
675 680 685 

Asn Ala Ser Asp Asn Asn Thr Glu Phe Leu Lys Asn Phe He Glu Leu 
690 695 700 

Met Glu Lys Val Thr Pro Asp Ser Lys Gin Cys Asn JKsn Phe Leu Leu 
705 710 715 720 

His Asn Leu He Leu Asp Thr Gly He Thr Gin Gin Leu Val Glu Arg 
725 730 735 

Val Trp Arg Asp Gin Asp Leu Asn Thr Tyr Ser Leu Leu Ala Val Phe 
740 745 750 

Ala Ala Thr Asp Gly Gly He Thr Arg Val Phe Pro Asn Lys Ala Ala 
755 760 765 

Glu Asp Trp Thr Glu Asn Pro Glu Pro Phe Asn Ala Ser Phe Tyr Arg 
770 775 780 

Arg Ser Leu Asp Asn His Gly Tyr Val Phe Lys Pro Pro His Gin Asp 
785 790 795 800 

Ala Leu Leu Arg Pro Leu Glu Leu Glu Asn Asp Thr Val Gly He Leu 
805 810 815 

Val Ser Thr Ala Val Glu Leu Ser Leu Gly Arg Arg Thr Leu Arg Pro 
820 825 830 
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Ala Val Val Gly Val Lys Leu Asp Leu Glu Ala Trp Ala Glu Lys Phe 
835 840 845 

Lys Val Leu Ala Ser Asn Arg Thr His Gin Asp Gin Pro Gin Lys Cys 
850 855 860 

Gly Pro Asn Ser His Cys Glu Met Asp Cys Glu Val Asn Asn Glu Asp 
865 870 875 880 

Leu Leu Cys Val Leu lie Asp Asp Gly Gly Phe Leu Val Leu Ser Asn 
885 890 895 

Gin Asn His Gin Trp Asp Gin Val Gly Arg Phe Phe Ser Glu Val Asp 
900 905 910 

Ala Asn Leu Met Leu Ala Leu Tyr Asn Asn Ser Phe Tyr Thr Arg Lys 
915 920 925 

Glu Ser Tyr Asp Tyr Gin Ala Jkla Cys Ala Pro Gin Pro Pro Gly Asn 
930 935 940 

Leu Gly Ala 7U.a Pro Arg Gly Val Phe Val Pro Thr Val Ala JKsp Phe 
945 950 955 960 

Leu Asn Leu Ala Trp Trp Thr Ser Ala Ala Ala Trp Ser Leu Phe Gin 
965 970 975 

Gin Leu Leu Tyr Gly Leu lie Tyr His Ser Trp Phe Gin Ala Asp Pro 
980 985 990 

Ala Glu TVla Glu Gly Ser Pro Glu Thr Arg Glu Ser Ser Cys Val Met 
995 1000 1005 

Lys Gin Thr Gin Tyr Tyr Phe Gly Ser Val Asn Ala Ser Tyr Asn Ala 
1010 1015 1020 

lie lie Asp Cys Gly Asn Cys Ser Arg Leu Phe His Ala Gin Arg Leu 
1025 1030 1035 1040 

Thr Asn Thr Asn Leu Leu Phe Val Val Ala Glu Lys Pro Leu Cys Ser 
1045 1050 1055 

Gin Cys Glu Ala Gly Arg Leu Leu Gin Lys Glu Thr His Cys Pro Ala 
1060 1065 1070 

Asp Gly Pro Glu Gin Cys Glu Leu Val Gin Arg Pro Arg Tyr Arg Arg 
1075 1080 1085 
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Gly Pro His lie Cys Phe Asp Tyr Asn Ala Thr Glu Asp Thr Ser Asp 
1090 1095 1100 

Cys Gly Arg Gly Ala Ser Phe Pro Pro Ser Leu Gly Val Leu Val Ser 
1105 1110 1115 1120 

Leu Gin Leu Leu Leu Leu Leu Gly Leu Pro Pro Arg Pro Gin Pro Gin 
1125 1130 1135 

Val Leu Val His Ala Ser Arg Arg Leu 
1140 1145 



<210> 3 

<211> 3770 

<212> DNA 

<213> Homo sapiens 

<400> 3 

tactataggg cggccgcgaa ttcggcacga ggcggcgcgg agcggagcag gcagccccgc 60 
gcgctcgccc accgcccgct ccgcgcagct ccccgcggcc gctctcgtcg ccgccgcagc 120 
gggcgcgtcg gagggagccc agcatggccg ggccgggctc gccgcgccgc gcgtcccggg 180 
gggcctcggc gcttctcgct gccgcgcttc tctacgccgc gctgggggac gtggtgcgct 240 
cggagcagca gataccgctc tccgtggtga agctctgggc ctcggctttt ggtggggaga 300 
taaaatccat tgctgctaag tactccggtt cccagcttct gcaaaagaaa tacaaagagt 360 
atgagaaaga cgttgccata gaagaaattg atggcctcca actggtaaag aagctggcaa 420 
agaacatgga agagatgttt cacaagaagt ctgaggccgt caggcgtctg gtggaggctg 480 
cagaagaagc acacctgaaa catgaatttg atgcagactt acagtatgaa t,act:tcaatg 540 
ctgtgctgat aaatgaaagg gacaaagacg ggaatttttt ggagctggga aaggaattca 600 
tcttagcccc aaatgaccat tttaataatt tgcctgtgaa catcagtcta agtgacgtcc 660 
aagtaccaac gaacatgtac aacaaagacc ctgcaattgt caatggggtt tattggtctg 720 
aatctctaaa caaagttttt gtagataact ttgaccgtga cccatctctc atatggcagt 7 80 
actttggaag tgcaaagggc ttttttaggc agtatccggg gattaaatgg gaaccagatg 840 
agaatggagt cattgccttc gactgcagga accgaaaatg gtacatccag gcagcaactt 900 
ctccgaaaga cgtggtcatt ttagttgacg tcagtggcag catgaaagga ctccgtctga 960 
ctatcgcgaa gcaaacagtc tcatccattt tggatacact tggggatgat gacttcttca 1020 
acataattgc ttataatgag gagcttcact atgtggaacc ttgcctgaat ggaactttgg 1080 
tgcaagccga caggacaaac aaagagcact tcagggagca tctggacaaa cttttcgcca 1140 
aaggaattgg aatgttggat atagctctga atgaggcctt caacattctg agtgatttca 1200 
accacacggg acaaggaagt atctgcagtc aggccatcat gctcataact gatggggcgg 1260 
tggacaccta tgatacaatc tttgcaaaat acaattggcc agatcgaaag gttcgcatct 1320 
tcacatiacct cattggacga gaggctgcgt ttgcagacaa tctaaagtgg atggcctgtg 1380 
ccaacaaagg attttttacc cagatctcca ccttggctga tgtgcaggag aatgtcatgg 1440 
aataccttca cgtgcttagc cggcccaaag tcatcgacca ggagcatgat gtggtgtgga 1500 
ccgaagctta cattgacagc actctgactg atgatcaggg ccccgtcctg atgaccactg 1560 
tagccatgcc tgtgtttagt aagcagaacg aaaccagatc gaagggcatt cttctgggag 1620 
tggttggcac agatgtccca gtgaaagaac ttctgaagac catccccaaa tacaagttag 1680 
ggattcacgg ttatgccttt gcaatcacaa ataatggrta tatcctgacg catccggaac 1740 
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tcaggctgct gtacgaagaa ggaaaaaagc gaaggaaacc taactatagt agcgttgacc 1800 

tctctgaggt ggagtgggaa gaccgagatg acgtgttgag aaatgctatg gtgaatcgaa 1860 

agacggggaa gttttccatg gaggtgaaga agacagtgga caaagggaaa cgggttttgg 1920 

tgatgacaaa tgactactat tatacagaca tcaagggtac tcctttcagt ttaggtgtgg 1980 

cgctttccag aggtcatggg aaatatttct tccgagggaa tgtaaccatc gaagaaggcc 2040 

tgcatgactt agaacatccc gatgtgtcct tggcagatga atggtcctac tgcaacactg 2100 

acctacaccc tgagcaccgc catctgtctc agttagaagc gattaagctc tacctaaaag 2160 

gcaaagaacc tctgctccag tgtgataaag aattgatcca agaagtcctt tttgacgcgg 2220 

tggtgagtgc ccccattgaa gcgtattgga ccagcctggc cctcaacaaa tctgaaaatt 2280 

ctgacaaggg cgtggaggtt gccttcctcg gcactcgcac gggcctctcc agaatcaacc 2340 

tgtttgtcgg ggctgagcag ctcaccaatc aggacttcct gaaagctggc gacaaggaga 2400 

acatttttaa cgcagaccat ttccctctct ggtaccgaag agccgctgag cagattccag 2460 

ggagcttcgt ctactcgatc ccattcagca ctggaccagt caataaaagc aatgtggtga 2520 

cagcaagtac atccatccag ctcctggatg aacggaaatc tcctgtggtg gcagctgtag 2580 

gcattcagat gaaacttgaa tttttccaaa ggaagttctg gactgccagc agacagtgtg 2640 

cttccctgga tggcaaatgc tccatcagct gtgatgatga gactgtgaat tgttacctca 2700 

tagacaataa tggatttatt ttggtgtctg aagactacac acagactgga gacttttttg 2760 

gtgagatcga gggagctgtg atgaacaaat tgctaacaat gggctccttt aaaagaatta 282 0 

ccctttatga ctaccaagcc atgtgtagag ccaacaagga aagcagcgat ggcgcccatg 2880 

gcctcctgga tccttataat gccttcctct ctgcagtaaa atggatcatg acagaacttg 2940 

tcttgttcct ggtggaattt aacctctgca gttggtggca ctccgatatg acagctaaag 3000 

cccagaaatt gaaacagacc ctggagcctt gtgatactga atatccagca ttcgtctctg 3060 

agcgcaccat caaggagact acagggaata ttgcttgtga agactgctcc aagtcctttg 3120 

tcatccagca aatcccaagc agcaacctgt tcatggtggt ggtggacagc agctgcctct 3180 

gtgaatctgt ggcccccatc accatggcac ccattgaaat caggtataat gaatccctta 3240 

agtgtgaacg tctaaaggcc cagaagatca gaaggcgccc agaatcttgt catggcttcc 33 00 

atcctgagga gaatgcaagg gagtgtgggg gtgcgccgag tctccaagcc cagacagtcc 3360 

tccttctgct ccctctgctt ttgatgctct tctcaaggtg acactgactg agatgttctc 3420 

ttactgactg agatgttctc ttggcatgct aaatcatgga taaactgtga accaaaatat 3480 

ggtgcaacat acgagacatg aatatagtcc aaccatcagc atctcatcat gattttaaac 3540 

tgtgcgtgat ataaactctt aaagatatgt tgacaaaaag ttatctatca tctttttact 3600 

ttgccagtca tgcaaatgtg agtttgccac atgataatca cccttcatca gaaatgggac 3660 

cgcaagtggt aggcagtgtc ccttctgctt gaaacctatt gaaaccaatt taaaactgtg 3720 
tactttttaa ataaagtata ttaaaatcat aaaaaaaaaa aaaaaaaaaa 3770 



<210> 4 

<211> 5073 

<212> DNA 

<213> Homo sapiens 

<400> 4 

ccatgcctgc aactcccaac ttcctcgcaa accccagctc cagcagccgc tggattcccc 60 

tccagccaat gcccgtggcc tgggcctttg tgcagaagac ctcggccctc ctgtggctgc 120 

tgcttctagg cacctccctg tcccctgcgt ggggacaggc caagattcct ctggaaacag 180 

tgaagctatg ggctgacacc ttcggcgggg acctgtataa cactgtgacc aaatactcag 240 

gctctctctt gctgcagaag aagtacaagg atgtggagtc cagtctgaag atcgaggagg 300 

tggatggctt ggagctggtg aggaagttct cagaggacat ggagaacatg ctgcggagga 360 
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aagtcgaggc ggtccagaat ctggtggaag ctgccgagga ggccgacctg aaccacgaat 420 
tcaatgaatc cctggtgttc gactattaca actcggtcct gatcaacgag agggacgaga 480 
agggcaactt cgtggagctg ggcgccgagt tcctcctgga gtccaatgct cacttcagca 540 
acctgccggt gaacacctcc atcagcagcg tgcagctgcc caccaacgtg tacaacaaag 600 
acccagatat tttaaatgga gtctacatgt ctgaagcctt gaatgctgtc ttcgtggaga 660 
acttccagag agacccaacg ttgacctggc aatattttgg cagtgcaact ggattcttca 720 
ggatctatcc aggtataaaa tggacacctg atgagaatgg agtcattact tttgactgcc 780 
gaaaccgcgg ctggtacatt caagctgcta cttctcccaa ggacatagtg attttggtgg 840 
acgtgagcgg cagtatgaag gggctgagga tgactattgc caagcacacc atcaccacca 900 
tcttggacac cctgggggag aatgacttcg ttaatatcat agcgtacaat gactacgtcc 960 
attacatcga gccttgtttt aaagggatcc tcgtccaggc ggaccgagac aatcgagagc 1020 
atttcaaact gctggtggag gagttgatgg tcaaaggtgt gggggtcgtg gaccaagccc 1080 
tgagagaagc cttccagatc ctgaagcagt tccaagaggc caagcaagga agcctctgca 1140 
accaggccat catgctcatc agcgacggcg ccgtggagga ctacgagccg gtgtttgaga 1200 
agtataactg gccagactgt aaggtccgag ttttcactta cctcattggg agagaagtgt 1260 
cttttgctga ccgcatgaag tggattgcat gcaacaacaa aggctactac acgcagatct 1320 
caacgctggc ggacacccag gagaacgtga tggaatacct gcacgtgctc agccgcccca 1380 
tggtcatcaa ccacgaccac gacatcatct ggacagaggc ctacatggac agcaagctcc 1440 
tcagctcgca ggctcagagc ctgacactgc tcaccactgt ggccatgcca gtcttcagca 1500 
agaagaacga aacgcgatcc catggcattc tcctgggtgt ggtgggctca gatgtggccc 1560 
tgagagagct gatgaagctg gcgccccggt acaagcttgg agtgcacgga tacgcctttc 1620 
tgaacaccaa caatggctac atcctctccc atcccgacct ccggcccctg tacagagagg 1680 
ggaagaaact aaaacccaaa cctaactaca acagtgtgga tctctccgaa gtggagtggg 1740 
aagaccaggc tgaatctctg agaacagcca tgatcaatag ggaaacaggt actctctcga 1800 
tggatgtgaa ggttccgatg gataaaggga agcgagttct tttcctgacc aatgactact 1860 
tcttcacgga catcagcgac acccctttca gtttgggggt ggtgctgtcc cggggccacg 1920 
gagaatacat ccttctgggg aacacgtctg tggaagaagg cctgcatgac ttgcttcacc 1980 
cagacctggc cctggccggt gactggatct actgcatcac agatattgac ccagaccacc 2040 
ggaagctcag ccagctagag gccatgatcc gcttcctcac caggaaggac ccagacctgg 2100 
agtgtgacga ggagctggtc cgggaggtgc tgtttgacgc ggtggtgaca gcccccatgg 2160 
aagcctactg gacagcgctg gccctcaaca tgtccgagga gtctgaacac gtggtggaca 2220 
tggccttcct gggcacccgg gctggcctcc tgagaagcag cttgttcgtg ggctccgaga 2280 
aggtctccga caggaagttc ctgacacctg aggacgaggc cagcgtgttc accctggacc 2340 
gcttcccgct gtggtaccgc caggcctcag agcatcctgc tggcagcttc gtcttcaacc 2400 
tccgctgggc agaaggacca gaaagtgcgg gtgaacccat ggtggtgacg gcaagcacag 2460 
ctgtggcggt gaccgtggac aagaggacag ccattgctgc agccgcgggc gtccaaatga 2520 
agctggaatt cctccagcgc aaattctggg cggcaacgcg gcagtgcagc actgtggatg 258 0 
ggccgtgcac acagagctgc gaggacagtg atctggactg cttcgtcatc gacaacaacg 2640 
ggttcattct gatctccaag aggtcccgag agacgggaag atttctgggg gaggtggatg 2700 
gtgctgtcct gacccagctg ctcagcatgg gggtgttcag ccaagtgact atgtatgact 2760 
atcaggccat gtgcaaaccc tcgagtcacc accacagtgc agcccagccc ctggtcagcc 2820 
caatttctgc cttcttgacg gcgaccaggt ggctgctgca ggagctggtg ctgttcctgc 2880 
tggagtggag tgtctggggc tcctggtacg acagaggggc cgaggccaaa agtgtcttcc 2940 
atcactccca caaacacaag aagcaggacc cgctgcagcc ctgcgacacg gagtaccccg 3000 
tgttcgtgta ccagccggcc atccgggagg ccaacgggat cgtggagtgc gggccctgcc 3060 
agaaggtatt tgtggtgcag cagattccca acagtaacct cctcctcctg gtgacagacc 3120 
ccacctgtga ctgcagcatc ttcccaccag tgctgcagga ggcgacagaa gtcaaatata 3180 
atgcctctgt caaatgtgac cggatgcgct cccagaagct ccgccggcga ccagactcct 3240 
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gccacgcctt ccatccagag gagaatgccc aggactgcgg cggcgcctcg gacacctcag 3300 
cctcgccgcc cctactcctg ctgcctgtgt gtgcctgggg gctactgccc caactcctgc 3360 
ggtgacacca cccagcctga cctgtgtttt ggcaaggtga tccttccaga gccatcccaa 3420 
aaagtcagca ctgacatggg atgcagctaa ctgcagttgg gtcgccccca ggccaacgct 3480 
cctctcaatc ctgggctggt ggcccctggc tccggagaat gctggatgga acaggaaacc 3540 
aatcacctgg caccactttc aagatgcttc atggtgcccg gtaccatctg ccctaggtct 3600 
caacatgagc atacttctga cctaaccttc ctgtctcctc ttcgggaagc cagcgtgagc 3660 
tcagcttgga ccaagacaaa ataatttagt tcttcctgta ctccagagtc cagacccagc 3720 
caagaaaggg tcagttgttt ctgacccttt ctgtcggagt ggtctctggt agaacccaag 3780 
gacttctggg tactgagaag cagcagcaga atgaggccaa atgcagagat gaggctaagg 3840 
caagaatatg ccccaactaa agcatagatt ccccaaagtg aggctcatgg tgggaggcca 3900 
ctcaccttcc tagctgctgc tcgaaaaggt tttgactgtg ttggggtggg ggttgggtaa 3960 
gggaatggtc aagactgaga aaggaatgaa atccattcag gaaatatcga cagggctaca 4020 
cgtgatgtcc ccaaactgct gctattgaag aacttcccaa aacttcttta caaagcccta 4080 
aaggaaagtt tgcatctatg aaaagccaat aggctgagac atccaattgc tgcatggaaa 4140 
ttgatgtaca ttcaggggac ggcaaaaata gctgtaaaat agtgaaaaag agcagtggtt 4200 
gtgctctttt ctggccaatg atttacaaaa gaatctactt gactctgtcc ctggagtgaa 4260 
atccttaggg ttggaacttg tgggaacatt ccaacttgct aagcagggtc cactgggagg 4320 
gaagctctat ctgggaactc acccccagcg cacacacatc tcccccaggg tcccaaggcc 4380 
ccgcagcttc ctcccccgac caaaccccaa gacctggatc ccaggagaca acagtctcca 4440 
catgagagca acattaaggg caaagccatg gagaaatgtg ggagaggccg gcctcaaatc 4500 
tttccattta acaaacccca gtgatgggta tggacagcat gcagggcttt tggggcgctt 4560 
ccccccgctc ctccatcacc ctcagcctcc acacttcaaa gttcaagttc aaagctgttc 4620 
aagtttccta ccagcaaata gccctaactt gcctctagag taggccaaat gccaactctg 4680 
taaaacacac ttacattatc ggttacagaa tgtcactctt accatcatgt cttgcaacaa 4740 
ccctgtgagg gcagtattaa tgccccctta cagcagaaga cactgcagct cgaagacagc 4800 
ttaagtggca gaataatgct agaacagcta aggtttacat gtaccaaata acatgtttca 4860 
gctcattcca tcctcacaac agccccctga aagtgggtac tatcattagt cccatgttat 4920 
agaaactgca gcagagttga aaattgcctc caaattaccg gaagagtgta tgaagattga 4980 
atgtgatgta ttcacgtaac atgcttgaaa ctgcctggca tatactaaac gctaaataaa 5040 
tacatgctaa ctgcaaaaaa aaaaaaaaaa aaa 5073 



<210> 5 

<211> 1085 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Met Ala Gly Pro Gly Ser Pro Arg Arg Ala Ser Arg Gly Ala Ser Ala 
15 10 15 

Leu Leu Ala Ala Ala Leu Leu Tyr Ala Ala Leu Gly Asp Val Val Arg 
20 25 30 

Ser Glu Gin Gin lie Pro Leu Ser Val Val Lys Leu Trp Ala Ser Ala 
35 40 45 
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Phe Gly Gly Glu lie 
50 

Leu Leu Gin Lys Lys 
65 

Glu lie Asp Gly Leu 
85 

Glu Met Phe His Lys 
100 

Ala Glu Glu Ala His 
115 

Glu Tyr Phe Asn Ala 
130 

Phe Leu Glu Leu Gly 
145 

Asn Asn Leu Pro Val 
165 

Asn Met Tyr Asn Lys 
180 

Glu Ser Leu Asn Lys 
195 

Leu lie Trp Gin Tyr 
210 

Pro Gly lie Lys Trp 
225 

Cys Arg Asn Arg Lys 
245 

Val Val lie Leu Val 
260 

Thr lie Ala Lys Gin 
275 

Asp Asp Phe Phe Asn 
290 



Lys Ser lie Ala Ala Lys 
55 

Tyr Lys Glu Tyr Glu Lys 

70 75 

Gin Leu Val Lys Lys Leu 
90 

Lys Ser Glu Ala Val Arg 
105 

Leu Lys His Glu Phe Asp 
120 

Val Leu lie Asn Glu Arg 
135 

Lys Glu Phe lie Leu Ala 
150 155 

Asn lie Ser Leu Ser Asp 
170 

Asp Pro Pila lie Val Asn 
185 

Val Phe Val Asp Asn Phe 
200 

Phe Gly Ser Ala Lys Gly 
215 

Glu Pro Asp Glu Asn Gly 
230 235 

Trp Tyr lie Gin 7U.a Ala 
250 

Asp Val Ser Gly Ser Met 
265 

Thr Val Ser Ser lie Leu 
280 

lie lie Ala Tyr Asn Glu 
295 



Tyr Ser Gly Ser Gin 
60 

Asp Val Ala lie Glu 
80 

Ala Lys Asn Met Glu 
95 

Arg Leu Val Glu Ala 
110 

Ala Asp Leu Gin Tyr 
125 

Asp Lys Asp Gly Asn 
140 

Pro Asn Asp His Phe 
160 

Val Gin Val Pro Thr 
175 

Gly Val Tyr Trp Ser 
190 

Asp Arg Asp Pro Ser 
205 

Phe Phe Arg Gin Tyr 
220 

Val lie Ala Phe Asp 
240 

Thr Ser Pro Lys Asp 
255 

Lys Gly Leu Arg Leu 
270 

Asp Thr Leu Gly Asp 
285 

Glu Leu His Tyr Val 
300 
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Glu Pro Cys Leu Asn Gly Thr Leu Val Gin Ala Asp Arg Thr Asn Lys 
305 310 315 320 

Glu His Phe Arg Glu His Leu Asp Lys Leu Phe Ala Lys Gly lie Gly 
325 330 335 

Met Leu Asp lie Ala Leu Asn Glu Ala Phe Asn lie Leu Ser Asp Phe 
340 345 350 

Asn His Thr Gly Gin Gly Ser lie Cys Ser Gin Ala lie Met Leu lie 
355 360 365 

Thr Asp Gly Ala Val Asp Thr Tyr Asp Thr lie Phe Ala Lys Tyr Asn 
370 375 380 

Trp Pro Asp Arg Lys Val Arg lie Phe Thr Tyr Leu lie Gly Arg Glu 
385 390 395 400 

Ala Ala Phe Ala Asp Asn Leu Lys Trp Met Ala Cys Ala Asn Lys Gly 
405 410 415 

Phe Phe Thr Gin lie Ser Thr Leu Ala Asp Val Gin Glu Asn Val Met 
420 425 430 

Glu Tyr Leu His Val Leu Ser Arg Pro Lys Val lie Asp Gin Glu His 
435 440 445 

Asp Val Val Trp Thr Glu Ala Tyr lie Asp Ser Thr Leu Thr Asp Asp 
450 455 460 

Gin Gly Pro Val Leu Met Thr Thr Val Ala Met Pro Val Phe Ser Lys 
465 470 475 480 

Gin Asn Glu Thr Arg Ser Lys Gly lie Leu Leu Gly Val Val Gly Thr 
485 490 495 

Asp Val Pro Val Lys Glu Leu Leu Lys Thr lie Pro Lys Tyr Lys Leu 
500 505 510 

Gly He His Gly Tyr Ala Phe Ala He Thr Asn Asn Gly Tyr He Leu 
515 520 525 

Thr His Pro Glu Leu Arg Leu Leu Tyr Glu Glu Gly Lys Lys Arg Arg 
530 535 540 

Lys Pro Asn Tyr Ser Ser Val Asp Leu Ser Glu Val Glu Trp Glu Asp 
545 550 555 560 
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Arg Asp Asp Val Leu Arg Asn Ala Met Val Asn Arg Lys Thr Gly Lys 
565 570 575 

Phe Ser Met Glu Val Lys Lys Thr Val Asp Lys Gly Lys Arg Val Leu 
580 585 590 

Val Met Thr Asn Asp Tyr Tyr Tyr Thr Asp lie Lys Gly Thr Pro Phe 
595 600 605 

Ser Leu Gly Val Ala Leu Ser Arg Gly His Gly Lys Tyr Phe Phe Arg 
610 615 620 

Gly Asn Val Thr lie Glu Glu Gly Leu His Asp Leu Glu His Pro Asp 
625 630 635 640 

Val Ser Leu Ala Asp Glu Trp Ser Tyr Cys Asn Thr Asp Leu His Pro 
645 650 655 

Glu His Arg His Leu Ser Gin Leu Glu Ala lie Lys Leu Tyr Leu Lys 
660 665 670 

Gly Lys Glu Pro Leu Leu Gin Cys Asp Lys Glu Leu lie Gin Glu Val 
675 680 685 

Leu Phe Asp Ala Val Val Ser Ala Pro lie Glu Ala Tyr Trp Thr Ser 
690 695 700 

Leu Ala Leu Asn Lys Ser Glu Asn Ser Asp Lys Gly Val Glu Val Ala 
705 710 715 720 

Phe Leu Gly Thr Arg Thr Gly Leu Ser Arg lie Asn Leu Phe Val Gly 
725 730 735 

Ala Glu Gin Leu Thr Asn Gin Asp Phe Leu Lys Ala Gly Asp Lys Glu 
740 745 750 

Asn lie Phe Asn 7U.a Asp His Phe Pro Leu Trp Tyr Arg Arg Ala Ala 
755 760 765 

Glu Gin lie Pro Gly Ser Phe Val Tyr Ser lie Pro Phe Ser Thr Gly 
770 775 780 

Pro Val Asn Lys Ser Asn Val Val Thr Ala Ser Thr Ser lie Gin Leu 
785 790 795 800 

Leu Asp Glu Arg Lys Ser Pro Val Val Ala Ala Val Gly He Gin Met 
805 810 815 
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Lys Leu Glu Phe Phe Gin Arg Lys Phe Trp Thr Ala Ser Arg Gin Cys 
820 825 830 

Ala Ser Leu Asp Gly Lys Cys Ser lie Ser Cys Asp Asp Glu Thr Val 
835 840 845 

Asn Cys Tyr Leu lie Asp Asn Asn Gly Phe lie Leu Val Ser Glu Asp 
850 855 860 

Tyr Thr Gin Thr Gly Asp Phe Phe Gly Glu lie Glu Gly Ala Val Met 
865 870 875 880 

Asn Lys Leu Leu Thr Met Gly Ser Phe Lys Arg lie Thr Leu Tyr Asp 
885 890 895 

Tyr Gin Ala Met Cys Arg Ala Asn Lys Glu Ser Ser Asp Gly Ala His 
900 905 910 

Gly Leu Leu Asp Pro Tyr Asn Ala Phe Leu Ser Ala Val Lys Trp lie 
915 920 925 

Met Thr Glu Leu Val Leu Phe Leu Val Glu Phe Asn Leu Cys Ser Trp 
930 935 940 

Trp His Ser Asp Met Thr Ala Lys Ala Gin Lys Leu Lys Gin Thr Leu 
945 950 955 960 

Glu Pro Cys Asp Thr Glu Tyr Pro Ala Phe Val Ser Glu Arg Thr lie 
965 970 975 

Lys Glu Thr Thr Gly Asn lie Ala Cys Glu Asp Cys Ser Lys Ser Phe 
980 985 990 

Val lie Gin Gin lie Pro Ser Ser Asn Leu Phe Met Val Val Val Asp 
995 1000 1005 

Ser Ser Cys Leu Cys Glu Ser Val Ala Pro lie Thr Met Ala Pro lie 
1010 1015 1020 

Glu lie Arg Tyr Asn Glu Ser Leu Lys Cys Glu Arg Leu Lys Ala Gin 
1025 1030 1035 1040 

Lys lie Arg Arg Arg Pro Glu Ser Cys His Gly Phe His Pro Glu Glu 
1045 1050 1055 

Asn Ala Arg Glu Cys Gly Gly Ala Pro Ser Leu Gin Ala Gin Thr Val 
1060 1065 1070 
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Leu Leu Leu Leu Pro Leu Leu Leu Met Leu Phe Ser Arg 
1075 1080 1085 



<210> 6 
<211> 1120 
<212> PRT 

<213> Homo sapiens 

<400> 6 

Met Pro Ala Thr Pro Asn Phe Leu Ala Asn Pro Ser Ser Ser Ser Arg 
15 10 15 

Trp lie Pro Leu Gin Pro Met Pro Val Ala Trp Ala Phe Val Gin Lys 
20 25 30 

Thr Ser Ala Leu Leu Trp Leu Leu Leu Leu Gly Thr Ser Leu Ser Pro 
35 40 45 

Ala Trp Gly Gin Ala Lys lie Pro Leu Glu Thr Val Lys Leu Trp Ala 
50 55 60 

Asp Thr Phe Gly Gly Asp Leu Tyr Asn Thr Val Thr Lys Tyr Ser Gly 
65 70 75 80 

Ser Leu Leu Leu Gin Lys Lys Tyr Lys Asp Val Glu Ser Ser Leu Lys 
85 90 95 

lie Glu Glu Val Asp Gly Leu Glu Leu Val Arg Lys Phe Ser Glu Asp 
100 105 110 

Met Glu Asn Met Leu Arg Arg Lys Val Glu Ala Val Gin Asn Leu Val 
115 120 125 

Glu Ala Ala Glu Glu Ala Asp Leu Asn His Glu Phe Asn Glu Ser Leu 
130 135 140 

Val Phe Asp Tyr Tyr Asn Ser Val Leu lie Asn Glu Arg Asp Glu Lys 
145 150 155 160 

Gly Asn Phe Val Glu Leu Gly Ala Glu Phe Leu Leu Glu Ser Asn Ala 
165 170 175 

His Phe Ser Asn Leu Pro Val Asn Thr Ser lie Ser Ser Val Gin Leu 
180 185 190 

Pro Thr Asn Val Tyr Asn Lys Asp Pro Asp lie Leu Asn Gly Val Tyr 
195 200 205 
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Met Ser Glu Ala Leu Asn Ala Val Phe Val Glu Asn Phe Gin Arg Asp 
210 215 220 

Pro Thr Leu Thr Trp Gin Tyr Phe Gly Ser Ala Thr Gly Phe Phe Arg 
225 230 235 240 

lie Tyr Pro Gly lie Lys Trp Thr Pro Asp Glu Asn Gly Val lie Thr 
245 250 255 

Phe Asp Cys Arg Asn Arg Gly Trp Tyr lie Gin Ala Ala Thr Ser Pro 
260 265 270 

Lys Asp lie Val lie Leu Val Asp Val Ser Gly Ser Met Lys Gly Leu 
275 280 285 

Arg Met Thr lie Ala Lys His Thr lie Thr Thr lie Leu Asp Thr Leu 
290 295 300 

Gly Glu Asn Asp Phe Val Asn He He Ala Tyr Asn Asp Tyr Val His 
305 310 315 320 

Tyr He Glu Pro Cys Phe Lys Gly He Leu Val Gin Ala Asp Arg Asp 
325 330 335 

Asn Arg Glu His Phe Lys Leu Leu Val Glu Glu Leu Met Val Lys Gly 
340 345 350 

Val Gly Val Val Asp Gin Ala Leu Arg Glu Ala Phe Gin He Leu Lys 
355 360 365 

Gin Phe Gin Glu Ala Lys Gin Gly Ser Leu Cys Asn Gin Ala He Met 
370 375 380 

Leu He Ser Asp Gly Ala Val Glu Asp Tyr Glu Pro Val Phe Glu Lys 
385 390 395 400 

Tyr Asn Trp Pro Asp Cys Lys Val Arg Val Phe Thr Tyr Leu He Gly 
405 410 415 

Arg Glu Val Ser Phe Ala Asp Arg Met Lys Trp He Ala Cys Asn Asn 
420 425 430 

Lys Gly Tyr Tyr Thr Gin He Ser Thr Leu Ala Asp Thr Gin Glu Asn 
435 440 445 

Val Met Glu Tyr Leu His Val Leu Ser Arg Pro Met Val He Asn His 
450 455 460 
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Asp His Asp lie lie Trp Thr Glu Ala Tyr Met Asp Ser Lys Leu Leu 
465 470 475 480 

Ser Ser Gin Ala Gin Ser Leu Thr Leu Leu Thr Thr Val Ala Met Pro 
485 490 495 

Val Phe Ser Lys Lys Asn Glu Thr Arg Ser His Gly lie Leu Leu Gly 
500 505 510 

Val Val Gly Ser Asp Val Ala Leu Arg Glu Leu Met Lys Leu Ala Pro 
515 520 525 

Arg Tyr Lys Leu Gly Val His Gly Tyr Ala Phe Leu Asn Thr Asn Asn 
530 535 540 

Gly Tyr lie Leu Ser His Pro Asp Leu Arg Pro Leu Tyr Arg Glu Gly 
545 550 555 560 

Lys Lys Leu Lys Pro Lys Pro Asn Tyr Asn Ser Val Asp Leu Ser Glu 
565 570 575 

Val Glu Trp Glu Asp Gin Ala Glu Ser Leu Arg Thr Ala Met lie Asn 
580 585 590 

Arg Glu Thr Gly Thr Leu Ser Met Asp Val Lys Val Pro Met Asp Lys 
595 600 605 

Gly Lys Arg Val Leu Phe Leu Thr Asn Asp Tyr Phe Phe Thr Asp lie 
610 615 620 

Ser Asp Thr Pro Phe Ser Leu Gly Val Val Leu Ser Arg Gly His Gly 
625 630 635 640 

Glu Tyr lie Leu Leu Gly Asn Thr Ser Val Glu Glu Gly Leu His Asp 
645 650 655 

Leu Leu His Pro Asp Leu Ala Leu Ala Gly Asp Trp lie Tyr Cys lie 
660 665 670 

Thr Asp lie Asp Pro Asp His Arg Lys Leu Ser Gin Leu Glu Ala Met 
675 680 685 

lie Arg Phe Leu Thr Arg Lys Asp Pro Asp Leu Glu Cys Asp Glu Glu 
690 695 700 

Leu Val Arg Glu Val Leu Phe Asp Ala Val Val Thr Ala Pro Met Glu 
705 710 715 720 
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Ala Tyr Trp Thr Ala Leu Ala Leu Asn Met Ser Glu Glu Ser Glu His 
725 730 735 

Val Val Asp Met Ala Phe Leu Gly Thr Arg Ala Gly Leu Leu Arg Ser 
740 745 750 

Ser Leu Phe Val Gly Ser Glu Lys Val Ser Asp Arg Lys Phe Leu Thr 
755 760 765 

Pro Glu Asp Glu Ala Ser Val Phe Thr Leu Asp Arg Phe Pro Leu Trp 
770 775 780 

Tyr Arg Gin Ala Ser Glu His Pro Ala Gly Ser Phe Val Phe Asn Leu 
785 790 795 800 

Arg Trp Ala Glu Gly Pro Glu Ser Ala Gly Glu Pro Met Val Val Thr 
805 810 815 

Ala Ser Thr Ala Val Ala Val Thr Val Asp Lys Arg Thr Ala lie Ala 
820 825 830 

Ala Ala Ala Gly Val Gin Met Lys Leu Glu Phe Leu Gin Arg Lys Phe 
835 840 845 

Trp Ala Ala Thr Arg Gin Cys Ser Thr Val Asp Gly Pro Cys Thr Gin 
850 855 860 

Ser Cys Glu Asp Ser Asp Leu Asp Cys Phe Val lie Asp Asn Asn Gly 
865 870 875 880 

Phe lie Leu lie Ser Lys Arg Ser Arg Glu Thr Gly Arg Phe Leu Gly 
885 890 895 

Glu Val Asp Gly Ala Val Leu Thr Gin Leu Leu Ser Met Gly Val Phe 
900 905 910 

Ser Gin Val Thr Met Tyr Asp Tyr Gin Ala Met Cys Lys Pro Ser Ser 
915 920 925 

His His His Ser Ala Ala Gin Pro Leu Val Ser Pro lie Ser Ala Phe 
930 935 940 

Leu Thr Ala Thr Arg Trp Leu Leu Gin Glu Leu Val Leu Phe Leu Leu 
945 950 955 960 

Glu Trp Ser Val Trp Gly Ser Trp Tyr Asp Arg Gly Ala Glu Ala Lys 
965 970 975 
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Ser Val Phe His His Ser His Lys His Lys Lys Gin Asp Pro Leu Gin 
980 985 990 

Pro Cys Asp Thr Glu Tyr Pro Val Phe Val Tyr Gin Pro Ala lie Arg 
995 1000 1005 

Glu Ala Asn Gly lie Val Glu Cys Gly Pro Cys Gin Lys Val Phe Val 
1010 1015 1020 

Val Gin Gin lie Pro Asn Ser Asn Leu Leu Leu Leu Val Thr Asp Pro 
1025 1030 1035 1040 

Thr Cys Asp Cys Ser lie Phe Pro Pro Val Leu Gin Glu Ala Thr Glu 
1045 1050 1055 

Val Lys Tyr Asn Ala Ser Val Lys Cys Asp Arg Met Arg Ser Gin Lys 
1060 1065 1070 

Leu Arg Arg Arg Pro Asp Ser Cys His Ala Phe His Pro Glu Glu Asn 
1075 1080 1085 

Ala Gin Asp Cys Gly Gly Ala Ser Asp Thr Ser Ala Ser Pro Pro Leu 
1090 1095 1100 

Leu Leu Leu Pro Val Cys Ala Trp Gly Leu Leu Pro Gin Leu Leu Arg 
1105 1110 1115 1120 



<210> 7 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 7 

aggatggccc tggggaaaag aaga 24 



<210> 8 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 8 

atcatcaatg aggacacaga 20 
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<210> 9 
<211> 20 
<212> DNA 

<213> Homo sapiens 
<400> 9 

agaacgaaac cagatcgaag 20 



<210> 10 
<211> 21 
<212> DNA 

<213> Homo sapiens 
<400> 10 

cgattcacca tagcatttct c 21 



<210> 11 

<211> 17 

<212> DNA 

<213> Homo sapiens 

<400> 11 

ctaccaagcc atgtgt.a 17 



<210> 12 

<211> 20 

<212> DNA 

<213> Mus musculus 

<400> 12 

agaacgaaac taggtcaaag 20 



<210> 13 

<211> 21 

<212> DNA 

<213> Mus musculus 

<400> 13 

cgatttacca tggcatttcg t 21 



<210> 14 
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<211> 254 
<212> DNA 

<213> Rattus rattus 



<400> 14 

gattcttctg ggtgtggttg gcacagatgt cccagtaaaa gagcttctga agaccatccc 60 

caaatacaag ttaggaattc atggttatgc ctttgccatc acgaataatg gatacatctt 120 

gacacacccg gagctcaggc ccctgtatga agaagggaaa aagcgaagga agcctaatta 180 

cagtagtgtg gatctctcgg aagtcgagtg ggaagatcgg gatgatgtgt tacgaaatgc 240 

catggtaaat cgac 254 



<210> 15 

<211> 5001 

<212> DNA 

<213> Homo sapiens 



<400> 15 

ccatgcctgc aactcccaac ttcctcgcaa accccagctc cagcagccgc tggattcccc 60 
tccagccaat gcccgtggcc tgggcctttg tgcagaagac ctcggccctc ctgtggctgc 120 
tgcttctagg cacctccctg tcccctgcgt ggggacaggc caagattcct ctggaaacag 180 
tgaagctatg ggctgacacc ttcggcgggg acctgtataa cactgtgacc aaatactcag 240 
gctctctctt gctgcagaag aagtacaagg atgtggagtc cagtctgaag atcgaggagg 300 
tggatggctt ggagctggtg aggaagttct cagaggacat ggagaacatg ctgcggagga 360 
aagtcgaggc ggtccagaat ctggtggaag ctgccgagga ggccgacctg aaccacgaat 420 
tcaatgaatc cctggtgttc gactattaca actcggtcct gatcaacgag agggacgaga 480 
agggcaactt cgtggagctg ggcgccgagt tcctcctgga gtccaatgct cacttcagca 540 
acctgccggt gaacacctcc atcagcagcg tgcagctgcc caccaacgtg tacaacaaag 600 
acccagatat tttaaatgga gtctacatgt ctgaagcctt gaatgctgtc ttcgtggaga 660 
acttccagag agacccaacg ttgacctggc aatattttgg cagtgcaact ggattcttca 720 
ggatctatcc aggtataaaa tggacacctg atgagaatgg agtcattact tttgactgcc 780 
gaaaccgcgg ctggtacatt caagctgcta cttctcccaa ggacatagtg attttggtgg 840 
acgtgagcgg cagtatgaag gggctgagga tgactattgc caagcacacc atcaccacca 900 
tcttggacac cctgggggag aatgacttcg ttaatatcat agcgtacaat gactacgtcc 960 
attacatcga gccttgtttt aaagggatcc tcgtccaggc ggaccgagac aatcgagagc 1020 
atttcaaact gctggtggag gagttgatgg tcaaaggtgt gggggtcgtg gaccaagccc 1080 
tgagagaagc cttccagatc ctgaagcagt tccaagaggc caagcaagga agcctctgca 1140 
accaggccat catgctcatc agcgacggcg ccgtggagga ctacgagccg gtgtttgaga 1200 
agtataactg gccagactgt aaggtccgag ttttcactta cctcattggg agagaagtgt 1260 
cttttgctga ccgcatgaag tggattgcat gcaacaacaa aggctactac acgcagatct 1320 
caacgctggc ggacacccag gagaacgtga tggaatacct gcacgtgctc agccgcccca 138 0 
tggtcatcaa ccacgaccac gacatcatct ggacagaggc ctacatggac agcaagctcc 1440 
tcagctcgca ggctcagagc ctgacactgc tcaccactgt ggccatgcca gtcttcagca 1500 
agaagaacga aacgcgatcc catggcattc tcctgggtgt ggtgggctca gatgtggccc 1560 
tgagagagct gatgaagctg gcgccccggt acaagcttgg agtgcacgga tacgcctttc 1620 
tgaacaccaa caatggctac atcctctccc atcccgacct ccggcccctg tacagagagg 1680 
ggaagaaact aaaacccaaa cctaactaca acagtgtgga tctctccgaa gtggagtggg 1740 
aagaccaggc tgaatctaag cgagttcttt tcctgaccaa tgactacttc ttcacggaca 1800 
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tcagcgacac ccctttcagt ttgggggtgg tgctgtcccg gggccacgga gaatacatcc 1860 

ttctggggaa cacgtctgtg gaagaaggcc tgcatgactt gcttcaccca gacctggccc 1920 

tggccggtga ctggatctac tgcatcacag atattgaccc agaccaccgg aagctcagcc 1980 

agctagaggc catgatccgc ttcctcacca ggaaggaccc agacctggag tgtgacgagg 2040 

agctggtccg ggaggtgctg tttgacgcgg tggtgacagc ccccatggaa gcctactgga 2100 

cagcgctggc cctcaacatg tccgaggagt ctgaacacgt ggtggacatg gccttcctgg 2160 

gcacccgggc tggcctcctg agaagcagct tgttcgtggg ctccgagaag gtctccgaca 2220 

ggaagttcct gacacctgag gacgaggcca gcgtgttcac cctggaccgc ttcccgctgt 2280 

ggtaccgcca ggcctcagag catcctgctg gcagcttcgt cttcaacctc cgctgggcag 2340 

aaggaccaga aagtgcgggt gaacccatgg tggtgacggc aagcacagct gtggcggtga 2400 

ccgtggacaa gaggacagcc attgctgcag ccgcgggcgt ccaaatgaag ctggaattcc 2460 

tccagcgcaa attctgggcg gcaacgcggc agtgcagcac tgtggatggg ccgtgcacac 2520 

agagctgcga ggacagtgat ctggactgct tcgtcatcga caacaacggg ttcattctga 2580 

tctccaagag gtcccgagag acgggaagat ttctggggga ggtggatggt gctgtcctga 2640 

cccagctgct cagcatgggg gtgttcagcc aagtgactat gtatgactat caggccatgt 2700 

gcaaaccctc gagtcaccac cacagtgcag cccagcccct ggtcagccca atttctgcct 2760 

tcttgacggc gaccaggtgg ctgctgcagg agctggtgct gttcctgctg gagtggagtg 2820 

tctggggctc ctggtacgac agaggggccg aggccaaaag tgtcttccat cactcccaca 2880 

aacacaagaa gcaggacccg ctgcagccct gcgacacgga gtaccccgtg ttcgtgtacc 2 940 

agccggccat ccgggaggcc aacgggatcg tggagtgcgg gccctgccag aaggtatttg 3000 

tggtgcagca gattcccaac agtaacctcc tcctcctggt gacagacccc acctgtgact 3060 

gcagcatctt cccaccagtg ctgcaggagg cgacagaagt caaatataat gcctctgtca 3120 

aatgtgaccg gatgcgctcc cagaagctcc gccggcgacc agactcctgc cacgccttcc 3180 

atccagagga gaatgcccag gactgcggcg gcgcctcgga cacctcagcc tcgccgcccc 3240 

tactcctgct gcctgtgtgt gcctgggggc tactgcccca actcctgcgg tgacaccacc 3300 

cagcctgacc tgtgttttgg caaggtgatc cttccagagc catcccaaaa agtcagcact 3360 

gacatgggat gcagctaact gcagttgggt cgcccccagg ccaacgctcc tctcaatcct 3420 

gggctggtgg cccctggctc cggagaatgc tggatggaac aggaaaccaa tcacctggca 3480 

ccactttcaa gatgcttcat ggtgcccggt accatctgcc ctaggtctca acatgagcat 3540 

acttctgacc taaccttcct gtctcctctt cgggaagcca gcgtgagctc agcttggacc 3600 

aagacaaaat aatttagttc ttcctgtact ccagagtcca gacccagcca agaaagggtc 3660 

agttgtttct gaccctttct gtcggagtgg tctctggtag aacccaagga cttctgggta 3720 

ctgagaagca gcagcagaat gaggccaaat gcagagatga ggctaaggca agaatatgcc 3780 

ccaactaaag catagattcc ccaaagtgag gctcatggtg ggaggccact caccttccta 3840 

gctgctgctc gaaaaggttt tgactgtgtt ggggtggggg ttgggtaagg gaatggtcaa 3900 

gactgagaaa ggaatgaaat ccattcagga aatatcgaca gggctacacg tgatgtcccc 3960 

aaactgctgc tattgaagaa cttcccaaaa cttctttaca aagccctaaa ggaaagtttg 4020 

catctatgaa aagccaatag gctgagacat ccaattgctg catggaaatt gatgtacatt 4080 

caggggacgg caaaaatagc tgtaaaatag tgaaaaagag cagtggttgt gct:ct.tttct 4140 

ggccaatgat ttacaaaaga atctacttga ctctgtccct ggagtgaaat ccttagggtt 42 00 

ggaacttgtg ggaacattcc aacttgctaa gcagggtcca ctgggaggga agctctatct 42 60 

gggaactcac ccccagcgca cacacatctc ccccagggtc ccaaggcccc gcagcttcct 4320 

cccccgacca aaccccaaga cctggatccc aggagacaac agt,ctccaca tgagagcaac 4380 

attaagggca aagccatgga gaaatgtggg agaggccggc ctcaaatctt tccatttaac 4440 

aaaccccagt: gatgggtatg gacagcatgc agggcttttg gggcgcttcc ccccgctcct 4500 

ccatcaccct cagcctccac acttcaaagt tcaagttcaa agctgttcaa gtttcctacc 4560 

agcaaatagc cctaacttgc ctctagagta ggccaaatgc caactctgta aaacacactt 4620 

acattatcgg ttacagaatg tcactcttac catcatgtct tgcaacaacc ctgtgagggc 4680 
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agt.at:taatg cccccttaca gcagaagaca ctgcagctcg aagacagctt aagtggcaga 4740 
ataatgctag aacagctaag gtttacatgt accaaataac atgtttcagc tcattccatc 4800 
ctcacaacag ccccctgaaa gtgggtacta tcattagtcc catgttatag aaactgcagc 4860 
agagttgaaa attgcctcca aattaccgga agagtgtatg aagattgaat gtgatgtatt 4920 
cacgtaacat gcttgaaact gcctggcata tactaaacgc taaataaata catgctaact 4980 
gcaaaaaaaa aaaaaaaaaa a 5001 



<210> 16 

<211> 5712 

<212> DNA 

<213> Homo sapiens 

<400> 16 

ccatgcctgc aactcccaac ttcctcgcaa accccagctc cagcagccgc tggattcccc 60 
tccagccaat gcccgtggcc tgggcctttg tgcagaagac ctcggccctc ctgtggctgc 120 
tgcttctagg cacctccctg tcccctgcgt ggggacaggc caagattcct ctggaaacag 180 
tgaagctatg ggctgacacc ttcggcgggg acctgtataa cactgtgacc aaatactcag 240 
gctctctctt gctgcagaag aagtacaagg atgtggagtc cagtctgaag atcgaggagg 300 
tggatggctt ggagctggtg aggaagttct cagaggacat ggagaacatg ctgcggagga 360 
aagtcgaggc ggtccagaat ctggtggaag ctgccgagga ggccgacctg aaccacgaat 420 
tcaatgaatc cctggtgttc gactattaca actcggtcct gatcaacgag agggacgaga 480 
agggcaactt cgtggagctg ggcgccgagt tcctcctgga gtccaatgct cacttcagca 540 
acctgccggt gaacacctcc atcagcagcg tgcagctgcc caccaacgtg tacaacaaag 600 
acccagatat tttaaatgga gtctacatgt ctgaagcctt gaatgctgtc ttcgtggaga 660 
acttccagag agacccaacg ttgacctggc aatattttgg cagtgcaact ggattcttca 720 
ggatctatcc aggtataaaa tggacacctg atgagaatgg agtcattact tttgactgcc 780 
gaaaccgcgg ctggtacatt caagctgcta cttctcccaa ggacatagtg attttggtgg 840 
acgtgagcgg cagtatgaag gggctgagga tgactattgc caagcacacc atcaccacca 900 
tcttggacac cctgggggag aatgacttcr ttaatatcat agcgtacaat gactacgtcc 960 
attacatcga gccttgtttt aaagggatcc tcgtccaggc ggaccgagac aatcgagagc 1020 
atttcaaact gctggtggag gagttgatgg tcaaaggtgt gggggtcgtg gaccaagccc 1080 
tigagagaagc cttccagatc ctgaagcagt tccaagaggc caagcaagga agcctctgca 1140 
accaggccat catgctcatc agcgacggcg ccgtggagga ctacgagccg gtgtttgaga 1200 
agtataactg gccagactgt aaggtccgag ttttcactta cctcattggg agagaagtgt 1260 
cttttgctga ccgcatgaag tggattgcat gcaacaacaa aggctactac acgcagatct 1320 
caacgctggc ggacacccag gagaacgtga tggaatacct gcacgtgctc agccgcccca 1380 
t.ggtcatcaa ccacgaccac gacaHcaUct ggacagaggc ct.acatggac agcaagctcc 1440 
tcagctcgca ggctcagagc ctgacactgc tcaccactgt ggccatgcca gtcttcagca 1500 
agaagaacga aacgcgatcc catggcattc tcctgggtgt ggtgggctca gatgtggccc 1560 
tgagagagct gatgaagctg gcgccccggt acaagcttgg agtgcacgga tacgcctttc 1620 
t.gaacaccaa caatggctac atcctctccc atcccgacct ccggcccctg tacagagagg 1680 
ggaagaaact aaaacccaaa cctaactaca acagtgtgga tct:ctccgaa gtggagtggg 1740 
aagaccaggc tgaatctctg agaacagcca tgatcaatag ggaaacaggt actctctcga 1800 
tggatgtgaa ggttccgatg gataaaggga agcgagttct tttcctgacc aatgactact 1860 
tcttcacgga catcagcgac acccctttca gtttgggggt ggtgctgtcc cggggccacg 1920 
gagaatacat ccttctgggg aacacgtctg tggaagaagg cctgcatgac ttgcttcacc 1980 
cagacctggc cctggccggt gactggatct actgcatcac agatattgac ccagaccacc 2040 
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ggaagctcag ccagctagag gccatgatcc gcttcctcac caggaaggac ccagacctgg 2100 
agtgtgacga ggagctggtc cgggaggtgc tgtttgacgc ggtggtgaca gcccccatgg 2160 
aagcctactg gacagcgctg gccctcaaca tgtccgagga gtctgaacac gtggtggaca 2220 
tggccttcct gggcacccgg gctggcctcc tgagaagcag cttgttcgtg ggctccgaga 2280 
aggtctccga caggaagttc ctgacacctg aggacgaggc cagcgtgttc accctggacc 2340 
gcttcccgct gtggtaccgc caggcctcag agcatcctgc tggcagcttc gtcttcaacc 2400 
tccgctgggc agaaggacca gaaagtgcgg gtgaacccat ggtggtgacg gcaagcacag 2460 
ctgtggcggt gaccgtggac aagaggacag ccattgctgc agccgcgggc gtccaaatga 2520 
agctggaatt cctccagcgc aaattctggg cggcaacgcg gcagtgcagc actgtggatg 2580 
ggccgtgcac acagagctgc gaggacagtg atctggactg cttcgtcatc gacaacaacg 2640 
ggttcattct gatctccaag aggtcccgag agacgggaag atttctgggg gaggtggatg 2700 
gtgctgtcct gacccagctg ctcagcatgg gggtgttcag ccaagtgact atgtatgact 2760 
atcaggccat gtgcaaaccc tcgagtcacc accacagtgc agcccagccc ctggtcagcc 2820 
caatttctgc cttcttgacg gcgaccaggt ggctgctgca ggagctggtg cttgtgagtg 2880 
ggggtagaca cggggctggt ggaggctgca tgcgagggtg gcttaggagg gtgtccttga 2940 
tcaggaggct gcaaggtctc caggacaacc cacttgctac caagaccccg gggaaggagg 3000 
gcacaatccc tgggcatgga cgccacctct tccctgcatg cttgcccctg ggagggacct 3060 
cattgctcaa ccagagccct caagcaggga agagggtgtc ctggaggaga ggggatgggc 3120 
cgggggctgt cagggatact ccagctcctt gggaacccaa gtcgggaggg ctcagaggtc 3180 
tccgagattc agtcctgtgt ctgacaggtt cctgctggag tggagtgtct ggggctcctg 3240 
gtacgacaga ggggccgagg gtgagtgcac ggagctgcag ggccatgtgc tgaagagcag 3300 
tggcattttg gtccactaac gtgagaccat tccctgtggg gtgggtgaca gtggggatag 3360 
gtgaccctga agcatcgttg ttcacatctc accctgcgtg gccttctctc atcacatccc 3420 
tcactcctgg ctctgtgtgt gacatcatct tgggacaccg ccactccatg tgccatcatc 3480 
accaccccat gacatcctgc cctcatgtgc caccatgttt tcctgtgccg tgtccaccct 3540 
gtgctgggct tatgttccgg ccagccaaaa gtgtcttcca tcactcccac aaacacaaga 3600 
agcaggaccc gctgcagccc tgcgacacgg agtaccccgt gttcgtgtac cagccggcca 3660 
tccgggaggc caacgggatc gtggagtgcg ggccctgcca gaaggtattt gtggtgcagc 3720 
agattcccaa cagtaacctc ctcctcctgg tgacagaccc cacctgtgac tgcagcatct 3780 
tcccaccagt gctgcaggag gcgacagaag tcaaatataa tgcctctgtc aaatgtgacc 3840 
ggatgcgctc ccagaagctc cgccggcgac cagactcctg ccacgccttc catccagagg 3900 
agaatgccca ggactgcggy ggcgcctcgg acacctcagc ctcgccgccc ctactcctgc 3960 
tgcctgtgtg tgcctggggg ctactgcccc aactcctgcg gtgacaccac ccagcctgac 4020 
ctgtgttttg gcaaggtgat ccttccagag ccatcccaaa aagtcagcac tgacatggga 4080 
tgcagctaac tgcagttggg tcgcccccag gccaacgctc ctctcaatcc tgggctggtg 4140 
gcccctggct ccggagaatg ctggatggaa caggaaacca atcacctggc accactttca 4200 
agatgcttca tggtgcccgg taccatctgc cctaggtctc aacatgagca tacttctgac 4260 
ctaaccttcc tgtctcctct tcgggaagcc agcgtgagct cagcttggac caagacaaaa 4320 
taatttagtt cttcctgtac tccagagtcc agacccagcc aagaaagggt cagttgtttc 4380 
tgaccctttc tgtcggagtg gtctctggta gaacccaagg acttctgggt actgagaagc 4440 
agcagcagaa tgaggccaaa tgcagagatg aggctaaggc aagaatatgc cccaactaaa 4500 
gcatagattc cccaaagtga ggctcatggt gggaggccac tcaccttcct agctgctgct 4560 
cgaaaaggtt ttgactgtgt tggggtgggg gttgggtaag ggaatggtca agactgagaa 4620 
aggaatgaaa tccattcagg aaatatcgac agggctacac gtgatgtccc caaactgctg 4680 
ctattgaaga acttcccaaa acttctttac aaagccctaa aggaaagttt gcatctatga 4740 
aaagccaata ggctgagaca tccaattgct gcatggaaat tgatgtacat tcaggggacg 4800 
gcaaaaatag ctgtaaaata gtgaaaaaga gcagtggttg tgctcttttc tggccaatga 4860 
tttacaaaag aatctacttg actctgtccc tggagtgaaa tccttagggt tggaacttgt 4920 
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gggaacattc caacttgcta agcagggtcc actgggaggg aagctctatc tgggaactca 4980 
cccccagcgc acacacatct cccccagggt cccaaggccc cgcagcttcc tcccccgacc 5040 
aaaccccaag acctggatcc caggagacaa cagtctccac atgagagcaa cattaagggc 5100 
aaagccatgg agaaatgtgg gagaggccgg cctcaaatct ttccatttaa caaaccccag 5160 
tgatgggtat ggacagcatg cagggctttt ggggcgcttc cccccgctcc tccatcaccc 5220 
tcagcctcca cacttcaaag ttcaagttca aagctgttca agtttcctac cagcaaatag 5280 
ccctaacttg cctctagagt aggccaaatg ccaactctgt aaaacacact tacattatcg 5340 
gttacagaat gtcactctta ccatcatgtc ttgcaacaac cctgtgaggg cagtattaat 5400 
gcccccttac agcagaagac actgcagctc gaagacagct taagtggcag aataatgcta 5460 
gaacagctaa ggtttacatg taccaaataa catgtttcag ctcattccat cctcacaaca 5520 
gccccctgaa agtgggtact atcattagtc ccatgttata gaaactgcag cagagttgaa 5580 
aattgcctcc aaattaccgg aagagtgtat gaagattgaa tgtgatgtat tcacgtaaca 5640 
tgcttgaaac tgcctggcat atactaaacg ctaaataaat acatgctaac tgcaaaaaaa 5700 
aaaaaaaaaa aa 5712 



<210> 17 
<211> 1096 
<212> PRT 

<213> Homo sapiens 
<400> 17 

Met Pro Ala Thr Pro Asn Phe Leu Ala Asn Pro Ser Ser Ser Ser Arg 
15 10 15 

Trp lie Pro Leu Gin Pro Met Pro Val Ala Trp Ala Phe Val Gin Lys 
20 25 30 

Thr Ser Ala Leu Leu Trp Leu Leu Leu Leu Gly Thr Ser Leu Ser Pro 
35 40 45 

Ala Trp Gly Gin Ala Lys He Pro Leu Glu Thr Val Lys Leu Trp Ala 
50 55 60 

Asp Thr Phe Gly Gly Asp Leu Tyr Asn Thr Val Thr Lys Tyr Ser Gly 
65 70 75 80 

Ser Leu Leu Leu Gin Lys Lys Tyr Lys Asp Val Glu Ser Ser Leu Lys 

85 90 95 

He Glu Glu Val Asp Gly Leu Glu Leu Val Arg Lys Phe Ser Glu Asp 
100 105 110 

Met Glu Asn Met Leu Arg Arg Lys Val Glu Ala Val Gin Asn Leu Val 
115 120 125 

Glu Ala Ala Glu Glu Ala Asp Leu Asn His Glu Phe Asn Glu Ser Leu 
130 135 140 
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Val Phe Asp Tyr Tyr Asn Ser Val Leu lie Asn Glu Arg Asp Glu Lys 
145 150 155 160 

Gly Asn Phe Val Glu Leu Gly Ala Glu Phe Leu Leu Glu Ser Asn Ala 
165 170 175 

His Phe Ser Asn Leu Pro Val Asn Thr Ser lie Ser Ser Val Gin Leu 
180 185 190 

Pro Thr Asn Val Tyr Asn Lys Asp Pro Asp lie Leu Asn Gly Val Tyr 
195 200 205 

Met Ser Glu Ala Leu Asn Ala Val Phe Val Glu Asn Phe Gin Arg Asp 
210 215 220 

Pro Thr Leu Thr Trp Gin Tyr Phe Gly Ser Ala Thr Gly Phe Phe Arg 
225 230 235 240 

lie Tyr Pro Gly lie Lys Trp Thr Pro Asp Glu Asn Gly Val lie Thr 
245 250 255 

Phe Asp Cys Arg Asn Arg Gly Trp Tyr lie Gin Ala Ala Thr Ser Pro 
260 265 270 

Lys Asp lie Val lie Leu Val Asp Val Ser Gly Ser Met Lys Gly Leu 
275 280 285 

Arg Met Thr lie Ala Lys His Thr lie Thr Thr lie Leu Asp Thr Leu 
290 295 300 

Gly Glu Asn Asp Phe Val Asn lie lie Ala Tyr Asn Asp Tyr Val His 
305 310 315 320 

Tyr lie Glu Pro Cys Phe Lys Gly lie Leu Val Gin Ala Asp Arg Asp 
325 330 335 

Asn Arg Glu His Phe Lys Leu Leu Val Glu Glu Leu Met Val Lys Gly 
340 345 350 

Val Gly Val Val Asp Gin Ala Leu Arg Glu Ala Phe Gin lie Leu Lys 
355 360 365 

Gin Phe Gin Glu Ala Lys Gin Gly Ser Leu Cys Asn Gin Ala lie Met 
370 375 380 

Leu lie Ser Asp Gly Ala Val Glu Asp Tyr Glu Pro Val Phe Glu Lys 
385 390 395 400 
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Tyr Asn Trp Pro Asp Cys Lys Val Arg Val Phe Thr Tyr Leu lie Gly 
405 410 415 

Arg Glu Val Ser Phe Ala Asp Arg Met Lys Trp lie Ala Cys Asn Asn 
420 425 430 

Lys Gly Tyr Tyr Thr Gin lie Ser Thr Leu Ala Asp Thr Gin Glu Asn 
435 440 445 

Val Met Glu Tyr Leu His Val Leu Ser Arg Pro Met Val lie Asn His 
450 455 460 

Asp His Asp lie lie Trp Thr Glu Ala Tyr Met Asp Ser Lys Leu Leu 
465 470 475 480 

Ser Ser Gin Ala Gin Ser Leu Thr Leu Leu Thr Thr Val Ala Met Pro 
485 490 495 

Val Phe Ser Lys Lys Asn Glu Thr Arg Ser His Gly lie Leu Leu Gly 
500 505 510 

Val Val Gly Ser Asp Val Ala Leu Arg Glu Leu Met Lys Leu Ala Pro 
515 520 525 

Arg Tyr Lys Leu Gly Val His Gly Tyr Ala Phe Leu Asn Thr Asn Asn 
530 535 540 

Gly Tyr lie Leu Ser His Pro Asp Leu Arg Pro Leu Tyr Arg Glu Gly 
545 550 555 560 

Lys Lys Leu Lys Pro Lys Pro Asn Tyr Asn Ser Val Asp Leu Ser Glu 
565 570 575 

Val Glu Trp Glu Asp Gin Ala Glu Ser Lys Arg Val Leu Phe Leu Thr 
580 585 590 

Asn Asp Tyr Phe Phe Thr Asp lie Ser Asp Thr Pro Phe Ser Leu Gly 
595 600 605 

Val Val Leu Ser Arg Gly His Gly Glu Tyr lie Leu Leu Gly Asn Thr 
610 615 620 

Ser Val Glu Glu Gly Leu His Asp Leu Leu His Pro Asp Leu Ala Leu 
625 630 635 640 

Ala Gly Asp Trp lie Tyr Cys lie Thr Asp He Asp Pro Asp His Arg 
645 650 655 
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Lys Leu Ser Gin Leu Glu Ala Met lie Arg Phe Leu Thr Arg Lys Asp 
660 665 670 

Pro Asp Leu Glu Cys Asp Glu Glu Leu Val Arg Glu Val Leu Phe Asp 
675 680 685 

Ala Val Val Thr Ala Pro Met Glu Ala Tyr Trp Thr Ala Leu Ala Leu 
690 695 700 

Asn Met Ser Glu Glu Ser Glu His Val Val Asp Met Ala Phe Leu Gly 
705 710 715 720 

Thr Arg Ala Gly Leu Leu Arg Ser Ser Leu Phe Val Gly Ser Glu Lys 
725 730 735 

Val Ser Asp Arg Lys Phe Leu Thr Pro Glu Asp Glu 7U.a Ser Val Phe 
740 745 750 

Thr Leu Asp Arg Phe Pro Leu Trp Tyr Arg Gin Ala Ser Glu His Pro 
755 760 765 

Ala Gly Ser Phe Val Phe Asn Leu Arg Trp Ala Glu Gly Pro Glu Ser 
770 775 780 

Ala Gly Glu Pro Met Val Val Thr Ala Ser Thr Ala Val Ala Val Thr 
785 790 795 800 

Val Asp Lys Arg Thr Ala lie Ala Ala Ala Ala Gly Val Gin Met Lys 
805 810 815 

Leu Glu Phe Leu Gin Arg Lys Phe Trp Ala Ala Thr Arg Gin Cys Ser 
820 825 830 

Thr Val Asp Gly Pro Cys Thr Gin Ser Cys Glu Asp Ser Asp Leu Asp 
835 840 845 

Cys Phe Val lie Asp Asn Asn Gly Phe lie Leu lie Ser Lys Arg Ser 
850 855 860 

Arg Glu Thr Gly Arg Phe Leu Gly Glu Val Asp Gly Ala Val Leu Thr 
865 870 875 880 

Gin Leu Leu Ser Met Gly Val Phe Ser Gin Val Thr Met Tyr Asp Tyr 
885 890 895 

Gin Ala Met Cys Lys Pro Ser Ser His His His Ser Ala Ala Gin Pro 
900 905 910 
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Leu Val Ser Pro lie Ser Ala Phe Leu Thr Ala Thr Arg Trp Leu Leu 
915 920 925 

Gin Glu Leu Val Leu Phe Leu Leu Glu Trp Ser Val Trp Gly Ser Trp 
930 935 940 

Tyr Asp Arg Gly Ala Glu Ala Lys Ser Val Phe His His Ser His Lys 
945 950 955 960 

His Lys Lys Gin Asp Pro Leu Gin Pro Cys Asp Thr Glu Tyr Pro Val 
965 970 975 

Phe Val Tyr Gin Pro Ala lie Arg Glu Ala Asn Gly lie Val Glu Cys 
980 985 990 

Gly Pro Cys Gin Lys Val Phe Val Val Gin Gin lie Pro Asn Ser Asn 
995 1000 1005 

Leu Leu Leu Leu Val Thr Asp Pro Thr Cys Asp Cys Ser lie Phe Pro 
1010 1015 1020 

Pro Val Leu Gin Glu Ala Thr Glu Val Lys Tyr Asn Ala Ser Val Lys 
1025 1030 1035 1040 

Cys Asp Arg Met Arg Ser Gin Lys Leu Arg Arg Arg Pro Asp Ser Cys 
1045 1050 1055 

His Ala Phe His Pro Glu Glu Asn TVla Gin Asp Cys Gly Gly Ala Ser 
1060 1065 1070 

Asp Thr Ser ;U.a Ser Pro Pro Leu Leu Leu Leu Pro Val Cys Ala Trp 
1075 1080 1085 

Gly Leu Leu Pro Gin Leu Leu Arg 
1090 1095 



<210> 18 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 18 

gcgaggacag tgatctgg 18 



<210> 19 
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<211> 20 

<212> DMA 

<213> Homo sapiens 



<400> 19 

gggtcctcgt tcttgtgttt 



20 



<210> 20 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 20 

tcagcctcca cacttcaaag 20 

<210> 21 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<210> 22 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 22 

gtgtccaaga tggtggtgat 20 

<210> 23 

<211> 22 

<212> DNA 

<213> Homo sapiens 



<400> 21 

tccgcctgga cgaggatcc 



19 



<400> 23 



atctactgca tcacagatat tg 



22 



<210> 24 
<211> 19 
<212> DNA 



<213> Homo sapiens 
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<400> 24 

ggtgaggaag cggatcatg .19 



<210> 25 

<211> 21 

<212> DNA 

<213> Mus musculus 

<400> 25 

ttcaacgaga aggcacagcc t 21 



<210> 26 

<211> 21 

<212> DNA 

<213> Mus musculus 

<400> 26 

gttggcacag gccatccact g 21 



<210> 27 

<211> 21 

<212> DNA 

<213> Mus musculus 

<400> 21 

aggctgtgcc ttctcgttga a 21 



<210> 28 

<211> 18 

<212> DNA 

<213> Mus musculus 

<400> 28 

gagcccccaa gaagaticg 18 



<210> 29 

<211> 18 

<212> DNA 

<213> Mus musculus 

<400> 29 

cgatcttctt gggggctc 18 
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<210> 30 

<211> 18 

<212> DNA 

<213> Mus musculus 

<400> 30 

cacgatgatg accatgtc 



<210> 31 

<211> 20 

<212> DNA 

<213> Mus musculus 

<400> 31 

ggcaagaccc tacactgttg 



<210> 32 

<211> 19 

<212> DNA 

<213> Mus musculus 

<400> 32 

cctggtaata gcgagtgac 



<210> 33 

<211> 536 

<212> DNA 

<213> Mus musculus 

<400> 33 

aagcttctct ctcatcacca ggaggaagac atcatgtact acgatgccaa ggctgacgcc 60 

gagctggtaa gtgtccccac ctttgccgta gaggatgggg agcagccaga gccacacctt 120 

gttcttctgg gccacaacag tctcagctgt aaagtgggtg ttagggatcc atgctcacct 180 

ttctgaactc aaccattctg tgtcgtgctt ggtcagcctc tccttgtcca cagctcccta 240 

gagatccttg accctccagg gcgtgtcttc atcaccatta taggctaagc tccccctgca 300 

ccatgtggag caagcagggt ggtagagtgt tggatatcag ggtggttcca tcccagtatg 360 

aggggctctc tgggctccat gggagtagag aggagaaaga aatggactcc aggacctcct 420 

ggggtaggta catgggagtg agacatggtg acatctaagc cctgcccagg acagtagagg 480 

ctcctttcct tgtgatttgg ggaactttgc atcaagctat gtagaagaac ccatgg 536 



<210> 34 
<211> 572 
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<212> DNA 

<213> Mus musculus 

<400> 34 

caggtggcct gtggctgggc cccttctctg aacactcaca gtggagacag ggctggccac 60 

agnagacccc atccttctct cccttcaggg gctggggttg gtggtaacag gaacttctcc 120 

ctgttttcaa cctgacacag gatggccctg gggaaaagaa ggtgagttgc ccagtgggtt 180 

atctggggag gagttggcat gcctggagca ggtctgggga tggaggaggg ttagggcatg 240 

ctacagattt ggcaaagcag ctctccgtat cagcagctta gcccttaggc ctgggccagg 300 

gggttctact atggagttga ctcattatag cataccttcc cattcctttg tgtccagaac 360 

cagttaatcc tgggtgtcat gggcatcgat gtggccttga atgacatcaa aaggctgact 420 

cccaactaca cagtaagtgt ccacctgccc ctctgccctg gtttgctgtc catagtgaca 480 

caagccagac tcagcagggg agacatgggg actgaaagac cgtcacagaa agacttccca 540 

aagggtttgt tctgaagctg tggacagcaa gc 572 



<210> 35 

<211> 1853 

<212> DNA 

<213> Mus musculus 

<400> 35 

gctttcttgt ggctgcgggc cttggagtgc atgctgagtg ggtgagctcc ctgggggccg 60 

gctgcaggct ccaggcaagc atgctggatg ggggcccagc tcacagctcc ctgccaccca 120 

ggcggccctt ctccacaggc cacaaaccac atcagccctg cttgctcacc gaggcctgga 180 

tgaggggtag gctgagatat ttctttgatg atttagagga gggagagcaa gaaaat.ctcc 240 

ctggaagagc tggtgtggcc ccacatgaga tcctgggaaa tcaaagaaag cctgggcagg 300 

cagaaagcag gggaggccat ggagatgggt ttagcagggg gcgaccctga acctcccaac 360 

cccagccttc tgccctgccc ctcagctacc gtcatcctca atgagcttaa ctggacagag 420 

gccctggaga acgtcttcat tgagaaccgt aggcaagacc ctacactgtt gtggcaagtc 480 

tttggcagtg ccacgggagt cactcgctat tacccaggta ggcaccactg tctccctggc 540 

ccatccagca cccgtcttgc tccatctcca agcctaccca ttctgaggtc catggggtac 600 

aatgaaccag gtcaatcccc atcactcccg cctgctccag tcagaccctt ctgccgggcc 660 

gggccccttc accccctctt tccacagcca caccatggcg agcccccaag aagattgacc 720 

tgtacgatgt cagaagacga ccctggtgag tgagcaaggg gggtggaggc gagacacccc 7 80 

ctcaactccc catctctcgt gcccgctccc ctccctccca atatccagac ctccgagcag 3 40 

ggcgcagcca gctctatcca attttcattt cacacatcgc tgccactgga aaatggatcc 900 

catcgcccag gcaagccgcc cagctgcctc tgcccccacg cgtgtcgtcc actacccagc 960 

ccccccacac ccactcagaa ctgagagcag accagggaag gtgcttccag gggtagctag 1020 

agcctccgtc aggtcagccg gccccaccta ctcatttgat ccctggacac cccgaccctc 1080 

tgctctgcct ctctcacact actccatgat cttccctccc tcctccatta cacagccaga 1140 

ctctctggag tctctctagg acagaggaca caagccacta aagccttctg tccccgtgga 1200 

tcacctgccc cttccccctc acctcttgtt tacttaatga gggaaccaga tcactcacgt 1260 

cacaagaaaa aaaaaactgt ctttttgtat tgagcatggt ctccccagtg cccagaccta 1320 

ttccaacccc tgtagtgcgt ggtcagtaga aacacaggaa tcaagtgggt ggaagaagga 1380 

agaccccgca ggtcccggag gtgccgtcct taactgagtc ttctcactgg caggtatata 1440 

cagggggcct catcacccaa ggacatggtc atcattgtgg atgtgtgagt gagccttgta 1500 

ggctggtggg atgggctagg actggactct gcttcctggg caccttatga gggaagggcg 1560 
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ggaaaaccct gagagcccac atgcatgcgc ccccttccgt gcctggtttc caggagtggg 1620 

agcgtgagcg gcctgactct gaagctgatg aagacgtccg tctgtgagat gctagacacg 1680 

ctctctgatg atgactatgt gaacgtggcc tcagtgagtg gcaaggtggc aggcaggctg 1740 

ggtaccactc acccccatcc aacctgctcc catgacaacc atcagccctg tacaacagct 1800 

gcacactgtg tggccagcct gaagccactc accacccccc actgtcccca cag 1853 



<210> 36 
<211> 21 
<212> DNA 

<213> Rattus rattus 
<400> 36 

gacaggacca acaaggagca c 21 



<210> 37 
<211> 21 
<212> DNA 

<213> Rattus rattus 
<400> 37 

gccaaccaca cccagaagaa t 21 



<210> 38 
<211> 21 
<212> DNA 

<213> Rattus rattus 
<400> 38 

aacgcaccat caaggagacc a 21 



<210> 39 
<211> 18 
<212> DNA 

<213> Rattus rattus 
<400> 39 

aggggcagca gcagcaag 18 



<210> 40 
<211> 516 
<212> DNA 

<213> Rattus rattus 
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<400> 40 

ttcagggagc atttggacaa actttttgcc aaagggattg gaatgctcga tattgcgctg 60 

aacgaggcct tcaatgtact gagcgatttc aaccacaccg gacaaggaag catttgcagc 120 

caggccatta tgctcataac cgatggggca rtggacacct acgayaccat ctttgcaaag 180 

tacaattggc cagagcgaaa ggttcgaatc ttcacttacc tcattggacg agaggctgct 240 

tttgcagaca atctcaagtg gatrgcttgt gctaacaaag gatttttcac ccagatctcc 300 

accttggctg atgtgcagga aaatgtcatg gaatacctcc atgtactcag tcgacccaaa 360 

gtcatcgacc aggaacatga tgtggtgtgg accgaagcgt acatcgacag cactctccct 420 

caggctcaaa agcttgctga tgatcagggc ctcgtcttga tgaccacagt ggccatgcct 480 

gtgttitagta agcagaacga aactaggtca aagggc 516 



<210> 41 
<211> 274 
<212> DNA 

<213> Rattus rattus 
<400> 41 

cagggaacat tgcttgtgaa gaytgctcca agtcctttgt catccagcaa atcccaagta 60 
gcaatctgtt catggyggtg gtggacagta gctgtctctg tgagtctgtg gctcctatca 120 
ccatggcacc cattgaaatc aggtataatg aatcccttaa gtgtgaacgg ttaaaggctc 180 
agaagatcag acgacgtccg gaatcctgcc acggcttcca tcctgaggag aatgcgagag 240 
agtgtggggg tgcatcaagt ctccaggccc aggt 274 



<210> 42 
<211> 1096 
<212> PRT 

<213> Homo sapiens 
<400> 42 

Met Pro Ala Thr Pro Asn Phe Leu Ala Asn Pro Ser Ser Ser Ser Arg 
15 10 15 

Trp lie Pro Leu Gin Pro Met Pro Val Ala Trp Ala Phe Val Gin Lys 
20 25 30 

Thr Ser Ala Leu Leu Trp Leu Leu Leu Leu Gly Thr Ser Leu Ser Pro 
35 40 45 

Ala Trp Gly Gin Ala Lys lie Pro Leu Glu Thr Val Lys Leu Trp Ala 
50 55 60 

Asp Thr Phe Gly Gly Asp Leu Tyr Asn Thr Val Thr Lys Tyr Ser Gly 
65 70 75 80 

Ser Leu Leu Leu Gin Lys Lys Tyr Lys Asp Val Glu Ser Ser Leu Lys 

85 90 95 

36 



BNSDOCID: <WO_00Q045QA3JA> 



SUBSTITUTE SHEET (RULE 26) 



wo 00/20450 PCT/US99/23519 



lie Glu Glu Val Asp Gly Leu Glu Leu Val Arg Lys Phe Ser Glu Asp 
100 105 110 

Met Glu Asn Met Leu Arg Arg Lys Val Glu Ala Val Gin Asn Leu Val 
115 120 125 

Glu Ala Ala Glu Glu Ala Asp Leu Asn His Glu Phe Asn Glu Ser Leu 
130 135 140 

Val Phe Asp Tyr Tyr Asn Ser Val Leu lie Asn Glu Arg Asp Glu Lys 
145 150 155 160 

Gly Asn Phe Val Glu Leu Gly Ala Glu Phe Leu Leu Glu Ser Asn Ala 
165 170 175 

His Phe Ser Asn Leu Pro Val Asn Thr Ser lie Ser Ser Val Gin Leu 
180 185 190' 

Pro Thr Asn Val Tyr Asn Lys Asp Pro Asp lie Leu Asn Gly Val Tyr 
195 200 205 

Met Ser Glu Ala Leu Asn Ala Val Phe Val Glu Asn Phe Gin Arg Asp 
210 215 220 

Pro Thr Leu Thr Trp Gin Tyr Phe Gly Ser Ala Thr Gly Phe Phe Arg 
225 230 235 240 

lie Tyr Pro Gly He Lys Trp Thr Pro Asp Glu Asn Gly Val He Thr 
245 250 255 

Phe Asp Cys Arg Asn Arg Gly Trp Tyr He Gin Ala Ala Thr Ser Pro 
260 265 270 

Lys Asp He Val He Leu Val Asp Val Ser Gly Ser Met Lys Gly Leu 
275 280 285 

Arg Met Thr He Ala Lys His Thr He Thr Thr He Leu Asp Thr Leu 
290 295 300 

Gly Glu Asn Asp Phe Xaa Asn He He Ala Tyr Asn Asp Tyr Val His 
305 310 315 320 

Tyr He Glu Pro Cys Phe Lys Gly He Leu Val Gin Ala Asp Arg Asp 
325 330 335 

Asn Arg Glu His Phe Lys Leu Leu Val Glu Glu Leu Met Val Lys Gly 
340 345 350 
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Val Gly Val Val Asp Gin Ala Leu Arg Glu Ala Phe Gin lie Leu Lys 
355 360 365 

Gin Phe Gin Glu Ala Lys Gin Gly Ser Leu Cys Asn Gin Ala lie Met 
370 375 380 

Leu lie Ser Asp Gly Ala Val Glu Asp Tyr Glu Pro Val Phe Glu Lys 
385 390 395 400 

Tyr Asn Trp Pro Asp Cys Lys Val Arg Val Phe Thr Tyr Leu lie Gly 
405 410 415 

Arg Glu Val Ser Phe Ala Asp Arg Met Lys Trp He Ala Cys Asn Asn 
420 425 430 

Lys Gly Tyr Tyr Thr Gin He Ser Thr Leu Ala Asp Thr Gin Glu Asn 
435 440 445 

Val Met Glu Tyr Leu His Val Leu Ser Arg Pro Met Val He Asn His 
450 455 460 

Asp His Asp He He Trp Thr Glu Ala Tyr Met Asp Ser Lys Leu Leu 
465 470 475 480 

Ser Ser Gin Ala Gin Ser Leu Thr Leu Leu Thr Thr Val Ala Met Pro 
485 490 495 

Val Phe Ser Lys Lys Asn Glu Thr Arg Ser His Gly He Leu Leu Gly 
500 505 510 

Val Val Gly Ser Asp Val Ala Leu Arg Glu Leu Met Lys Leu Ala Pro 
515 520 525 

Arg Tyr Lys Leu Gly Val His Gly Tyr Ala Phe Leu Asn Thr Asn Asn 
530 535 540 

Gly Tyr He Leu Ser His Pro Asp Leu Arg Pro Leu Tyr Arg Glu Gly 
545 550 555 560 

Lys Lys Leu Lys Pro Lys Pro Asn Tyr Asn Ser Val Asp Leu Ser Glu 
565 570 575 

Val Glu Trp Glu Asp Gin Ala Glu Ser Leu Arg Thr Ala Met He Asn 
580 585 590 

Arg Glu Thr Gly Thr Leu Ser Met Asp Val Lys Val Pro Met Asp Lys 
595 600 605 

38 



BNSIXX:iD: <WO_0020450A3_IA> 



SUBSTITUTE SHEET (RULE 26) 



wo 00/20450 4^ PCTAJS99/23S19 



Gly Lys Arg Val Leu Phe Leu Thr Asn Asp Tyr Phe Phe Thr Asp lie 
610 615 620 

Ser Asp Thr Pro Phe Ser Leu Gly Val Val Leu Ser Arg Gly His Gly 
625 630 635 640 

Glu Tyr lie Leu Leu Gly Asn Thr Ser Val Glu Glu Gly Leu His Asp 
645 650 655 

Leu Leu His Pro Asp Leu Ala Leu Ala Gly Asp Trp lie Tyr Cys lie 
660 665 670 

Thr Asp lie Asp Pro Asp His Arg Lys Leu Ser Gin Leu Glu Ala Met 
675 680 685 

lie Arg Phe Leu Thr Arg Lys Asp Pro Asp Leu Glu Cys Asp Glu Glu 
690 695 700 

Leu Val Arg Glu Val Leu Phe Asp Ala Val Val Thr Ala Pro Met Glu 
705 710 715 720 

Ala Tyr Trp Thr Ala Leu Ala Leu Asn Met Ser Glu Glu Ser Glu His 
725 730 735 

Val Val Asp Met Ala Phe Leu Gly Thr Arg Ala Gly Leu Leu Arg Ser 
740 745 750 

Ser Leu Phe Val Gly Ser Glu Lys Val Ser Asp Arg Lys Phe Leu Thr 
755 760 765 

Pro Glu Asp Glu Ala Ser Val Phe Thr Leu Asp Arg Phe Pro Leu Trp 
770 775 780 

Tyr Arg Gin Ala Ser Glu His Pro Ala Gly Ser Phe Val Phe Asn Leu 
785 790 795 800 

Arg Trp Ala Glu Gly Pro Glu Ser Ala Gly Glu Pro Met Val Val Thr 
805 810 815 

Ala Ser Thr Ala Val Ala Val Thr Val Asp Lys Arg Thr Ala lie Ala 
820 825 830 

Ala Ala Ala Gly Val Gin Met Lys Leu Glu Phe Leu Gin Arg Lys Phe 
835 840 845 

Trp Ala Ala Thr Arg Gin Cys Ser Thr Val Asp Gly Pro Cys Thr Gin 
850 855 860 
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Ser Cys Glu Asp Ser Asp Leu Asp Cys Phe Val lie Asp Asn Asn Gly 
865 870 875 880 

Phe lie Leu lie Ser Lys Arg Ser Arg Glu Thr Gly Arg Phe Leu Gly 
885 890 895 

Glu Val Asp Gly Ala Val Leu Thr Gin Leu Leu Ser Met Gly Val Phe 
900 905 910 

Ser Gin Val Thr Met Tyr Asp Tyr Gin Ala Met Cys Lys Pro Ser Ser 
915 920 925 

His His His Ser Ala Ala Gin Pro Leu Val Ser Pro lie Ser Ala Phe 
930 935 940 

Leu Thr Pila Thr Arg Trp Leu Leu Gin Glu Leu Val Leu Val Ser Gly 
945 950 955 960 

Gly Ajog His Gly Ala Gly Gly Gly Cys Met Arg Gly Trp Leu Arg Arg 
965 970 975 

Val Ser Leu lie Arg Arg Leu Gin Gly Leu Gin Asp Asn Pro Leu Ala 
980 985 990 

Thr Lys Thr Pro Gly Lys Glu Gly Thr lie Pro Gly His Gly Arg His 
995 1000 1005 

Leu Phe Pro Ala Cys Leu Pro Leu Gly Gly Thr Ser Leu Leu Asn Gin 
1010 1015 1020 

Ser Pro Gin 7U.a Gly Lys Arg Val Ser Trp Arg Arg Gly Asp Gly Pro 
1025 1030 1035 1040 

Gly Ala Val Arg Asp Thr Pro Ala Pro Trp Glu Pro Lys Ser Gly Gly 
1045 1050 1055 

Leu Arg Gly Leu Arg Asp Ser Val Leu Cys Leu Thr Gly Ser Cys Trp 
1060 1065 1070 

Ser Gly Val Ser Gly Ala Pro Gly Thr Thr Glu Gly Pro Arg Val Ser 
1075 1080 1085 

Ala Arg Ser Cys Arg Ala Met Cys 
1090 1095 



<210> 43 
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<211> 2008 

<212> DNA 

<213> Homo sapiens 

<400> 43 

tactataggg cggccgcgaa ttcggcacga ggcggcgcgg agcggagcag gcagccccgc 60 
gcgctcgccc accgcccgct ccgcgcagct ccccgcggcc gctctcgtcg ccgccgcagc 120 
gggcgcgtcg gagggagccc agcatggccg ggccgggctc gccgcgccgc gcgtcccggg 180 
gggcctcggc gcttctcgct gccgcgcttc tctacgccgc gctgggggac gtggtgcgct 240 
cggagcagca gataccgctc tccgtggtga agctctgggc ctcggctttt ggtggggaga 300 
taaaatccat tgctgctaag tactccggtt cccagcttct gcaaaagaaa tacaaagagt 360 
atgagaaaga cgttgccata gaagaaattg atggcctcca actggtaaag aagctggcaa 420 
agaacatgga agagatgttt cacaagaagt ctgaggccgt caggcgtctg gtggaggctg 480 
cagaagaagc acacctgaaa catgaatttg atgcagactt acagtatgaa tacttcaatg 540 
ctgtgctgat aaatgaaagg gacaaagacg ggaatttttt ggagctggga aaggaattca 600 
tcttagcccc aaatgaccat tttaataatt tgcctgtgaa catcagtcta agtgacgtcc 660 
aagtaccaac gaacatgtac aacaaagacc ctgcaattgt caatggggtt tattggtctg 720 
aatctctaaa caaagttttt gtagataact ttgaccgtga cccatctctc atatggcagt 780 
actttggaag tgcaaagggc ttttttaggc agtatccggg gattaaatgg gaaccagatg 840 
agaatggagt cattgccttc gactgcagga accgaaaatg gtacatccag gcagcaactt 900 
ctccgaaaga cgtggtcatt ttagttgacg tcagtggcag catgaaagga ctccgtctga 960 
ctatcgcgaa gcaaacagtc tcatccattt tggatacact tggggatgat gacttcttca 1020 
acataattgc ttataatgag gagcttcact atgtggaacc ttgcctgaat ggaactttgg 1080 
tgcaagccga caggacaaac aaagagcact tcagggagca tctggacaaa cttttcgcca 1140 
aaggaattgg aatgttggat atagytctga atgaggcctt caacattctg agtgatttca 1200 
accacacggg acaaggaagt atctgcagtc aggccatcat gctcataact gatggggcgg 1260 
tggacaccta tgatacaatc tttgcaaaat acaattggcc agatcgaaag gttcgcatct 1320 
tcacatacct cattggacga gaggctgcgt ttgcagacaa tctaaagtgg atggcctgtg 1380 
ccaacaaagg attttttacc cagatctcca ccttggctga tgtgcaggag aatgtcatgg 1440 
aataccttca cgtgcttagc cggcccaaag tcatcgacca ggagcatgat gtggtgtgga 1500 
ccgaagctta cattgacagc actctgactg atgatcaggg ccccgtcctg atgaccactg 1560 
tagccatgcc tgtgtttagt aagcagaacg aaaccagatc gaagggcatt cttctgggag 1620 
tggttggcac agatgtccca gtgaaagaac ttctgaagac catccccaaa tacaagttag 1680 
ggattcacgg ttatgccttt gcaatcacaa ataatggata tatcctgacg catccggaac 1740 
tcaggctgct gtacgaagaa ggaaaaaagc gaaggaaacc taact^atagt agcgttgacc 1800 
tctctgaggt ggagtgggaa gaccgagatg acgtgttgag aaatgctatg gtgaatcgaa 1860 
agacggggaa gttttccatg gaggtgaaga agacagtgga caaaggggta catttttctc 1920 
aaacattttt gctgcttaat ttaaaacaaa ccactgtgaa aaattagctt tgaaagctat 1980 
atctggaata aatatctttc gctgaagg 2008 



<210> 44 
<211> 3598 
<212> DNA 

<213> Homo sapiens 
<400> 44 

tactataggg cggccgcgaa ttcggcacga ggcggcgcgg agcggagcag gcagccccgc 60 
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gcgctcgccc accgcccgct ccgcgcagct ccccgcggcc gctctcgtcg ccgccgcagc 120 
gggcgcgtcg gagggagccc agcatggccg ggccgggctc gccgcgccgc gcgtcccggg 180 
gggcctcggc gcttctcgct gccgcgcttc tctacgccgc gctgggggac gtggtgcgct 240 
cggagcagca gataccgctc tccgtggtga agctctgggc ctcggctttt ggtggggaga 300 
taaaatccat tgctgctaag tactccggtt cccagcttct gcaaaagaaa tacaaagagt 360 
atgagaaaga cgttgccata gaagaaattg atggcctcca actggtaaag aagctggcaa 420 
agaacatgga agagatgttt cacaagaagt ctgaggccgt caggcgtctg gtggaggctg 480 
cagaagaagc acacctigaaa catgaatttg atgcagactt acagtatgaa t-acttcaatg 540 
ctgtgctgat aaatgaaagg gacaaagacg ggaatttttt ggagctggga aaggaattca 600 
tcttagcccc aaatgaccat tttaataatt tgcctgtgaa catcagtcta agtgacgtcc 660 
aagtaccaac gaacatgtac aacaaagacc ctgcaattgt caatggggtt tattggtctg 720 
aatctctaaa caaagttttt gtagataact ttgaccgtga cccatctctc atatggcagt 780 
acttliggaag tgcaaagggc ttttttaggc agtatccggg gattaaatgg gaaccagatg 840 
agaatggagt cattgccttc gactgcagga accgaaaatg gtacatccag gcagcaactt 900 
ctccgaaaga cgtggtcatt ttagttgacg tcagtggcag catgaaagga ctccgtctga 960 
ctatcgcgaa gcaaacagtc tcatccattt tggatacact tggggatgat gacttcttca 1020 
acataattgc ttataatgag gagcttcact atgtggaacc ttgcctgaat ggaactttgg 1080 
tgcaagccga caggacaaac aaagagcact tcagggagca tctggacaaa cttttcgcca 1140 
aaggaattgg aatgttggat atagctctga atgaggcctt caacattctg agtgatttca 1200 
accacacggg acaaggaagt atctgcagtc aggccatcat gctcataact gatggggcgg 1260 
tggacaccta tgatacaatc tttgcaaaat acaattggcc agatcgaaag gttcgcatct 1320 
tcacatacct cattggacga gaggctgcgt ttgcagacaa tctaaagtgg atggcctgtg 1380 
ccaacaaagg attttttacc cagatctcca ccttggctga tgtgcaggag aatg^catgg 1440 
aataccttca cgtgcttagc cggcccaaag tcatcgacca ggagcatgat gtggtgtgga 1500 
ccgaagctta cattgacagc actctgactg atgatcaggg ccccgtcctg atgaccactg 1560 
tagccatgcc tgtgtttagt aagcagaacg aaaccagatc gaagggcatt cttctgggag 1620 
tggttggcac agatgtccca gtgaaagaac ttctgaagac catcccca^a tacaagttag 1680 
ggattcacgg ttatgccttt gcaatcacaa ataatggrta tatcctgacg catccggaac 1740 
tcaggctgct gtacgaagaa ggaaaaaagc gaaggaaacc taactatagt agcgttgacc 1800 
tctctgaggt ggagtgggaa gaccgagatg acgtgttgag aaatgctatg gtgaatcgaa 1860 
agacggggaa gttttccatg gaggtgaaga agacagtgga caaagggaaa cgggttttgg 1920 
tgatgacaaa tgactactat tatacagaca tcaagggtac tcctttcagt ttaggtgtgg 1980 
cgct^tccag aggtca^ggg aaatatttct tccgagggaa tgtaaccatc gaagaaggcc 2040 
tgcatgactt agaacatccc gatgtgtcct tggcagatga atggtcctac tgcaacactg 2100 
acctacaccc tgagcaccgc catctgtctc agttagaagc gattaagctc tacctaaaag 2160 
gcaaagaacc tctgctccag tgtgataaag aattgatcca agaagtcctt tttgacgcgg 2220 
tggtgagtgc ccccattgaa gcgtattgga ccagcctggc cctcaacaaa tctgaaaatt 2280 
ctgacaaggg cgtggaggtt gccttcctcg gcactcgcac gggcctctcc agaatcaacc 2340 
tgtttgtcgg ggctgagcag ctcaccaatc aggacttcct gaaagctggc gacaaggaga 2400 
acattt.ttaa cgcagaccat ttccctctct ggtaccgaag agccgctgag cagattccag 2460 
ggagcttcgt ctactcgatc ccattcagca ctggaccagt caataaaagc aatgtggtga 2520 
cagcaagtac atccatccag ctcctggatg aacggaaatc tcctgtgagt gcagctgtag 2580 
gcattcagat gaaacttgaa tttttccaaa ggaagttctg gactgccagc agacagtgtg 2640 
cttccctgga tggcaaatgc tccatcagct gtgatgatga gactggagac ttttttggtg 27 00 
agatcgaggg agctgtgatg aacaaattgc taacaatggg ctcctttaaa agaattaccc 2760 
t.t:tatgacta ccaagccatg tgtagagcca acaaggaaag cagcgat.ggc gcccatggcc 2820 
tcctggatcc cagaaattga aacagaccct ggagccttgt gatactgaat atccagcatt 2880 
cgtctctgag cgcaccatca aggagactac agggaatatt gcttgtgaag actgctccaa 2940 
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gtcctttgtc atccagcaaa tcccaagcag caacctgttc atggtggtgg tggacagcaa 3000 
ctgcctctgt gaatctgtgg cccccatcac catggcaccc attgaaatca ggtataatga 3060 
atcccttaag tgtgaacgtc tiaaaggccca gaagatcaga aggcgcccag aatcttgtca 3120 
tggcttccat cctgaggaga atgcaaggga gtgtgggggt gcgccgagtc tccaagccca 3180 
gacagtcctc cttctgctcc ctctgctttt gatgctcttc tcaaggtgac actgactgag 3240 
atgttctctt actgactgag atgttctctt ggcatgctaa atcatggata aactgtgaac 3300 
caaaatatgg tgcaacatac gagacatgaa tatagtccaa ccatcagcat ctcatcatga 3360 
ttttaaactg tgcgtgatat aaactcttaa agatatgttg acaaaaagtt atctatcatc 3420 
tttttacttt gccagtcatg caaatgtgag tttgccacat gataatcacc cttcatcaga 3480 
aatgggaccg caagtggtag gcagtgtccc ttctgcttga aacctattga aaccaattta 3540 
aaactgtgta ctttttaaat aaagtatatt aaaatcataa aaaaaaaaaa aaaaaaaa 3598 



<210> 45 
<211> 27 
<212> DNA 
<213> Homo 



sapiens 



<400> 45 

ccatcctaat acgactcact atagggc 27 



<210> 46 

<211> 23 

<212> DNA 

<213> Homo sapiens 

<400> 46 

actcactata gggctcgagc ggc 23 



<210> 47 

<211> 1036 

<212> DNA 

<213> Homo sapiens 



<400> 47 

ctgtgagtgc agctgtaggc attcagatga aacttgaatt tttccaaagg aagttctgga 60 
ctgccagcag acagtgtgct tccctggatg gcaaatgctc catcagctgt gatgatgaga 120 
ctggagactt ttttggtgag atcgagggag ctgtgatgaa caaattgcta acaatgggct 180 
cctttaaaag aattaccctt tatgactacc aagccatgtg tagagccaac aaggaaagca 240 
gcgatggcgc ccatggcctc ctggatccca gaaattgaaa cagaccctgg agccttgtga 300 
tactgaatat ccagcattcg tctctgagcg caccatcaag gagactacag ggaatattgc 360 
ttgtgaagac tgctccaagt cctttgtcat ccagcaaatc ccaagcagca acctgttcat 420 
ggtggtggtg gacagcaact gcctctgtga atctgtggcc cccatcacca tggcacccat 480 
tgaaatcagg tataatgaat cccttaagtg tgaacgtcta aaggcccaga agatcagaag 540 
gcgcccagaa tcttgtcatg gcttccatcc tgaggagaat gcaagggagt gtgggggtgc 600 
gccgagtctc caagcccaga cagtcctcct tctgctccct ctgcttttga tgctcttctc 660 
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aaggtgacac tgactgagat gttctcttac tgactgagat gttctcttgg catgctaaat 720 

catggataaa ctgtgaacca aaatatggtg caacatacga gacatgaata tagtccaacc 780 

atcagcatct catcatgatt ttaaactgtg cgtgatataa actcttaaag atatgttgac 840 

aaaaagttat ctatcatctt tttactttgc cagtcatgca aatgtgagtt tgccacatga 900 

taatcaccct tcatcagaaa tgggaccgca agtggtaggc agtgtccctt ctgctt:gaaa 960 

cctattgaaa ccaatttaaa actgtgtact ttttaaataa agtatattaa aatcataaaa 1020 
aaaaaaaaaa aaaaaa 1036 



<210> 48 

<211> 26 

<212> DNA 

<213> Homo sapiens 

<400> 48 

ctagaggcca tgatccgctt cctcac 26 



<210> 49 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 49 

gcccacgaac aagctgcttc 20 
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